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Neighbour, Partner, Rival 


T about this time of the year, or, more accurately, every other year, a 
sizeable detachment of Flight’s staff migrates, with light hearts and heavy 
notebooks, to Paris. Their objective, of course, is the Aeronautical Salon, 

or Paris Aero Show. These pleasant excursions have been in the order of things 
for over half a century, for it was in our first issue, in January, 1909, that the 
first Aeronautical Salon was described and illustrated. The present year is one 
of interregnum, and the more drab for it; for the colour and spectacle of Le 
Bourget have come to mean in their way what the delights of Montmartre and 
Monte Carlo mean in their own. The occasion is, however, essentially an earnest 
one, for in France we must recognize a brilliant and worldly-wise opponent in 
the uncompromising business of selling aircraft. And though our neighbour 
has shown herself to be a valued partner in certain high endeavours this journal 
has seen fit in recent months to draw attention to the new potential of French 
aeronautical products in markets that were formerly British and American. A few 
weeks ago we reported Australian interest in the Super Broussard. We have since 
recorded a firm order for six from Ansett-ANA. 

In the continuing belief that the resources and capabilities of France’s aircraft 
industry are insufficiently recognized by Great Britain, in respect both of 
collaboration and competition, this special issue has been produced. It tells of 
advanced techniques, massive and modern resources, commercial shrewdness, 
and high ambition. On the military side the Dassault Mirage III is seen as a 
Mach 2 fighter/bomber of the highest quality. France has ordered 200 and 
export potential is obvious. The Mirage IV supersonic nuclear bomber is likely 
to be ordered to the extent of at least 50—and here again is a Mach 2 aeroplane, 


of which France has several and Britain one only. The Etendard, by the same 
makers, is an exceptionally attractive light carrier-borne strike/fighter, again 
with export potential. The success of the Fouga Magister jet trainer, and of the 
Sud Djinn and Alouette helicopters, is international, and internationally 
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acclaimed, while the Caravelle stands as a graceful monument to French taste, 
originality and craftsmanship. Breguet’s 940/941 STOL transport has no rival 
anywhere in the world, and the same maker’s Atlantic submarine killer may find 
its ultimate destiny as a very-low-fare vehicle of mass public transport. 


Business in Tourism 

The range of business and touring aircraft, from the elegant twin-jet Paris to 
the rudimentary ultra-lights, is something that we in Britain have not yet begun 
to rival, though the nation has found it expedient to purchase a Paris for its 
College of Aeronautics, and French light aircraft of several types—two of them 
in production here—are being acquired by British private owners. Considering 
the executive bracket we find the French already installing their incomparable 
new tiny turboprops in American airframes; and the results, if we are not 
mistaken, will be as lucrative as they are enviable. 

The foregoing are facts which, though not in themselves, perhaps, of first 
importance, are depressing in some implications. This issue is no panegyric of 
France’s industry: it is an analytical survey of how that nation conducts its 
aeronautical business and of how it is succeeding. Many of us in this country 
have had our fun, in the early post-war years, at our neighbour’s expense 
(cardboard mock-ups, Paris fashions for fashion’s sake, violent epidemics of 
prototypes, and the rest of it). For anyone who wishes to preserve such gay 
memories of Parisian insouciance this issue is not recommended reading. 
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FROM ALL 
QUARTERS 


D.H. Acquire S. G. Brown 


THE old-established gyro-equipment firm of S. G. Brown Ltd, 
of Watford, Herts, control of which was acquired by the Admiralty 
during the war, is being returned to private enterprise. It was 
announced last Monday that the Admiralty was disposing of the 
firm to de Havilland Holdings Ltd, “who for this purpose are 
associated with American Bosch Arma Corporation.” The state- 
ment, which was issued by D.H., continued : — 

“de Havilland Holdings Ltd, a member of the Hawker Siddeley Group, 
will retain a controlling interest in S. G. Brown Ltd, which will continue 
to operate as a British company. Special arrangements have been agreed 
with the new owners to safeguard the continuance of British control. 

“While owned by the Admiralty, the company has developed its naval 
and mercantile business and has maintained the confidence of many 
navies and shipping interests. The business will be developed further 
and at the same time the technical and commercial resources of de Havil- 
land Holdings Ltd and American Bosch Arma Corporation will provide 
the means for an extension of the company’s activities into other fields. . . 

“The skills and techniques of S. G. Brown Ltd are complementary to 
those of de Havilland and are already being employed by de Havilland 
Propellers Ltd on a subcontract basis.” 

The purchase price is unofficially reported to be in the region 
of £1m. Bosch Arma are today one of the world’s leading manu- 
facturers of inertial-guidance equipment. 

When the Government announced, a year ago, that S. G. Brown 
might be offered for sale, guarantees were given that British control 
would be maintained, and on Monday a D.H. spokesman said that 
“every opportunity will be available for building up the business” 
and expressed the hope that trade union reaction would be favour- 
able. Neverthieless, there are indications that the Opposition are 
likely to table a censure motion on the grounds that an American 
firm has an interest in the acquisition, and also because the decision 
was announced during the Parliamentary recess. 


In the Honours List 


AMONG the comparatively few names well known in aviation 
which appeared in the civil divisions of the Birthday Honours 
last weekend were those of P. LI. Hunting, chairman of the 
Hunting group of companies, who is knighted, and Anthony 
Milward, chief executive of BEA, who is appointed CBE. 


P. Li. Hunting, left 

(Knight Bachelor) 

and Anthony Mil- 
ward (CBE) 





Dr Gordon Sutherland, Director of the National Physical 
Laboratory, receives a knighthood. Dr J. S. McPetrie, Director- 
General of Electronics Research and Development, Ministry of 
Aviation is made CB and the Ministry’s Chief Scientist, Dr 
Robert Cockburn, KBE. J. C. R. Woodside, Deputy Director of 
Works, Air Ministry, is appointed CBE, as is Gp Capt J. P. Ryland, 
general manager of Trans-Australia Airlines. 

Among recipients in the aircraft industry are T. E. Allibone, 
director of Associated Electrical Industries’ research laboratories 
(CBE); F. W. Bates, works director of Kelvin & Hughes (OBE); 
and F. H. Saniter, director of Research, United Steel Companies 
(OBE). 

A more detailed list will be given next week. Names in the 
military division are given in “Service Aviation” (page 832) in 
this issue. 


X-15 Delay 


ALTHOUGH the North American X-15 has completed its flying 
as a glider and on the power of the interim LR11 rocket (Flight, 
May 27, page 732) with reasonably satisfactory results, the hyper- 
sonic research programme continues to be delayed by the defini- 
tive powerplant, the Reaction Motors LR99. Rated at 57,000Ib 
at sea level, this remarkable engine runs on liquid oxygen and 


AMERICAN GUEST at the Helicopter Garden Party was the Brantly 
B-2, seen here over the trim lawns of Dunsborough Park. (See Col 2.) 





ammonia, pump-fed to a single basket-tube chamber. Ground- 
running of the 20-odd engines built has uncovered numerous snags 
and caused delivery to North American to be postponed by many 
months. 

The company finally received an engine earlier this year and 
installed it in the third X-15 on June 8, but during a night static 
test of the aircraft on the ground at Edwards AFB a major explo- 
sion destroyed most of the airframe aft of the wings. The front 
portion of the aircraft was blown forwards some 20ft; Scott 
Crossfield, who was at the controls, was luckily uninjured. The 
aircraft is a write-off and a second LR99-powered machine will 
not be ready for “several months.” 


A Co-op Deterrent 


DURING his recent visit to Washington, Harold Watkinson, the 
Defence Minister, discussed plans for the future of RAF Bomber 
Command in relation to the USAF Strategic Air Command. It 
seems highly improbable that unofficial reports to the effect that 
both forces will maintain an airborne alert are correct; but there is 
no doubt that every avenue will be explored which can increase the 
dispersal and mobility of the West’s strategic bombers. Co-opera- 
tion between SAC and the V-force has always been intimate at all 
levels of command; but there is still a great deal which can be done 
to reduce the problems involved in operating from each other’s 
bases and from all other suitable airfields throughout the globe. In 
particular, the overall effectiveness of the aircraft involved will be 
much enhanced when the standard delivery system includes 
GAM-87A Sky Bolt, scheduled to be used by the B-52H and 
Vulcan B.2. 


RAeS Helicopter Garden Party .. . 


TOWERING leaden clouds, spells of brilliant sunshine and a 
gusty wind provided an exhilarating background for the annual 
Helicopter Rally, held last Saturday at Dunsborough Park, 
Ripley, the Surrey home of Mr and Mrs Charles Hughesdon. 

There were Sycamore flights at nominal prices; and demon- 
strations; and there was a newcomer, strange to most guests of 
the Rotorcraft Section of the RAeS—the Brantly B-2, a note on 
which appears below. Skeeters, Sycamores, Whirlwinds and a 
Widgeon added colour to the outfield beyond the ha-ha, while 
around the marquee there were beehive and candyfioss hats and 
Lord Douglas straight from the Trooping the Colour in his 
splendid uniform of Marshal of the Royal Air Force. 

After examining the helicopters and in some cases taking their 
first ride in one, most of the guests found a few minutes to 
examine the magnificent gardens and greenhouses. 


. . . and the Brantly 


NOW flying in this country after some delay, the Brantly B-2 
seen at Ripley last weekend is understood to be one of two shipped 
from America. A light side-by-side two-seater, with semi-bugeye 
enclosure, it appeared to be unusually agile. Its Lycoming engine 
provides 180 h.p., which is generous for a compact machine 
weighing only 1,6001b gross (980lb empty), and little more than 
half the power is in continuous use. One outcome is that over- 
pitching is impossible. 2,700 r.p.m. can be obtained with the 
collective-pitch lever against its up-stop. The synchronization of 
the throttle is also said to be exceptionally good. 

Cruising speed is 95 m.p.h. and maximum speed 5 m.p.h. more. 
The engine is restricted for continuous running between 2,400 
and 2,600 r.p.m. Maximum rate of climb is a little over 1 ,500ft/ 
min, and safe operational endurance is about three hours. 
and mechanical components prone to fatigue have been given 4 


“Flight” photograph 
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provisional life of 2,000hr, but this is expected to be extended 
after experience. 

The machine is flown solo only from the right seat. No exact 
price has been quoted; but with radio (a standard fitting) £8,500 
is a representative figure. 


Umbaugh for UK 


ONE of the most interesting personal aircraft to be built in 
America in recent months is the Umbaugh U-18 autogyro, des- 
cribed in our “Helicopters of the World” special issue of May 27. 
The franchise in Great Britain has been granted to Holman & Co 
(Engineers) Ltd, of 185 Fordneuk Street, Glasgow SE. The 
company expect to take delivery of their first U-18 during 
September. 


No 111 Sqn Accident 


A MEMBER of the “Treble One” formation aerobatic team, 
Fit Lt Stanley Wood, was killed last Friday—during a demon- 
stration being given to Service officers at RAF Wattisham—when 
his Hunter collided with another in a bomb-burst manceuvre. The 
pilot of the other aircraft, Fit Lt Tom Hussey, landed safely on 
the airfield runway. This was the first accident the squadron had 
had in three seasons of display flying, and it came at a time when 
the award of an AFC to the commanding officer, Sqn Ldr Peter 
Latham, had been announced in the Queen’s Birthday Honours. 
The squadron recently received the Britannia Trophy for its 
outstanding contribution to aviation during 1959. 


William Courtenay 


WELL-KNOWN as an air correspondent, William Courtenay— 
whose death on June 6 at the age of 64 we record with regret— 
became interested in aviation when he learnt to fly with the RFC 
in Egypt in 1917, subsequently joining the RAF in the Middle 
East. He had previously served with the Army in Gallipoli and 
Sinai, winning the MM at the Battle of Gaza. 

In 1931 he became aviation correspondent of the Evening 
Standard, transferring to Kemsley (now Thomson Allied) News- 
Papers in 1938 and retaining this association—as staff man and 
contributor—until his death. He served with the AAF (Balloon 

) from 1938 to 1940, then was sent on a lecturing mission 
to the US. He became an accredited war correspondent with the 
American and Australian forces in the Pacific theatre, remaining 
oor till the end of the war with Japan. In 1950 he was made an 


[The recent death of another well-known aeronautical journalist, 
Harper, is referred to on page 853.] 


Jet Fuel and Safety 


ALTHOUGH experts in the subject would soon have guessed 
was amiss, an artist’s error in one of the graphs illustrating 
J. W. Rickard’s “Jet Fuel and Safety” (page 787 last week) may 
Puzzled the average reader. In Fig 1, “Explosive mixtures 
for aircraft fuel (equilibrium conditions),” the key should have 
that the broken lines indicated the rich limit and the solid 
the weak limit. Also, in Fig 2, “435kt i.a.s.” should have 

tead “435kt t.a.s.” 


BETWEEN FLIGHTS at Edwards Air Force Base, Calif, are a few of the Northrop T-38 Talon 
supersonic trainers now being evaluated. The white canopies on the aft cockpits are fitted 
when the seats are used for instrumentation. At lower left is an N-156F with Sidewinder 1 As 
and 150 US gal underwing tanks. On tow is another—carrying a 2,000Ib practice bomb 


PROTOTYPE of the 
Fiat G.9IT. Powered 
with a Bristol Sid- 
deley Orpheus, this 
tandem-seat trainer 
has been ordered in 
quantity for the 
Italian Air Force. 
Alternative tactical 
employment is 
foreseen 


IN BRIEF 


Semyon Lavochkin, the Soviet aircraft designer, died suddenly in 
Moscow on June 9 at the age of 60. He was the holder of four Stalin 
Prizes for his designs of military aircraft. 

West Germany now employs over 15,000 people in her aircraft 
industry, according to the newspaper Bild am Sonntag. It was added that 
in two to three years this number will be more than 20,000. 


The Sikorsky Aircraft Division of United Aircraft Corporation have 
granted Mitsubishi Heavy Industries Ltd a licence to manufacture and 
sell S-61 helicopters in Japan. 

Annual general meeting of the Astronautics and Guided Flight Section 
of the Royal Aeronautical Society will be held at 4 Hamilton Place, 
London W1 at 6.30 p.m. on Friday, July 8. 


SEATO intelligence authorities yoy in Washington recently 
that China now has an air force of 2,000 jet fighters and 500 twin-jet 
light bombers, all of Soviet design, bringing her total military air 
strength to over 3,000 modern aircraft. 


Capt J. A. Ievers, OBE, RN, is to be Deputy Controller of Aircraft 
(Military) at the MoA in succession to Rear Admiral A. S. Bolt. Capt 
Ievers is being promoted to rear admiral and will take up his new 
duties in July. 

The Institute of the Aeronautical Sciences is holding its annual 
national summer meeting, at the Ambassador Hotel in Los Angeles, from 
June 28 to July 1. Gen Curtis E. Le May, USAF Vice-chief of Staff, 
will be guest of honour and principal speaker at a banquet on June 30. 


Two parachuting records have been claimed by the Soviet Union. 
Referring to two jumps made y Roy Dolgov on June 3 and 7, from 
heights of 12,974m (about 43,000ft) and 14,835m (about 49,000ft), 
Moscow radio said “these were the 49th and 50th jumps he had done 
by catapulting”—presumably meaning ejection. In both cases he landed 

ter 20-25min. 


J. H. Williams, amimeche, aMinstT, who served with the Sopwith 
Aviation Co as an apprentice before and after the First World War (in 
which he was commissioned in the RAF), is gr oy 9 from the 
post of equipment engineer (road services), London Transport, after 
40 years’ service. At Sopwi he was particularly concerned with 
engines—including the Gnome, Rhone and Rolls-Royce Eagle—and 
flew from Brooklands with the late Harry Hawker, who was then the 
Sopwith chief test pilot. 
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BIG-LEAGUE GLIDING 


OPENING WEEK OF THE WORLD CHAMPIONSHIPS 


Butzweiler, nr Cologne 
RRAYED before the line of 23 national flags prior to the 
official opening of the World Gliding Championships on 
Saturday, _— 4, the vari-coloured sailplanes were a 
handsome sight. ¢ Polish Zefirs and Foka, pencil-slim and 
stylish (fins are worn swept this year) competed for interest with 
the three new i types, whose fins formed a “You name 
it, we have it” trio of vee, tee and conventional. The 1958 
champion’s 1960 aircraft, a dark horse with an all-white paint 
scheme; the elegant Elfe, back again in world contest flying after 
missing Leszno—yet seeming hardly to have been away, so familiar 
had its swept fin become at St Yan four years ago. The capable 
Zugvogels and Ka-6s, deceptively ordinary in appearance yet 
formidable in iormance; and the sturdy, no-nonsense British 
brigade—middle-aged relatives from Yorkshire and Berkshire who 
seemed to have strayed into a real mean rave of the coolest cats. 
Elegant, modern or square, however, all were thoroughbreds. 

The championships were officially declared open by Dr 
Seiermann, State Secretary of the German Ministry of Transport, 
and appropriate words were added from the dais by German Aero 
Club president Harald Quandt, FAI vice-president Jacques Allez, 
championships organizer Seff Kunz and FAI gliding-commission 
chairman “Pirat” Gehriger. M Allez recalled the flights of the 
first German glider pioneer, Otto Lilienthal; prewar French and 
German gliding contests; and the first international gliding com- 
petition at the Wasserkuppe in 1937, at which seven countries had 
been represented. 

The speeches, flag-raising and hand-shaking had been preceded 
by what the English version of the programme called “Flurish 
of trumpets. Musik band takes position”; and were now followed 
by a perfectionist display of glider aerobatics—or Kunstflug, as 
the commentator put it—by Albert Falderbaum and Herbert 
Tilling in two Lo-100s. Their audience, an assembly of the 
world’s best glider pilots, was impressed. 

Early that morning, before even the flurish of trumpets, a con- 
test briefing had been held, the organizers obviously believing in 
wasting no time in getting down to the real business of the meet- 
ing. The task for both open and standard classes was to be an 
out-and-return race to Koblenz, a total distance of 172km. Much 
thought had clearly gone into planning the presentation of the 
daily briefing: along one wall of the hangar were mounted not 
only area maps showing all the planned triangular courses, but 
also larger-scale maps and aerial photographs of every turning 
point which might be used. From Lasham Gliding Centre and 
the 1959 British Nationals the idea had been taken of pilot-selected 
launch times in a pre-decided order of choice. Thus after every 
briefing numbers are called, pilots hang their numbered discs 
on the hook opposite their chosen time on the launching board, 
and the board is later moved to the launch-point. 

The briefing was conducted by Dr Ernst Frowein, head of the 
panel of judges. “You are invited to note,” the English interpreter 
intoned, “that in the Rhine valley itself the landing possibilities 
are extremely bad.” But not as bad, it seemed, as they might be on 
the pilots’ final glide: coming back from the south-east, they would 
have to pass directly across the city of Cologne to reach Butzweiler. 
I now realized why the British pilots—and indeed almost all the 
pilots—were using 1: 200,000 road maps for navigation. 

On the maps provided for competitors were six prominent red 
blotches marking prohibited airspace near Butzweiler—just one 
of several major difficulties involved in this year’s contest. These 
were areas around Kéln-Bonn Airport, Dusseldorf, Briiggen and 
Wildenrath, Spangdahlen and Bitburg, Hahn, and (largest of all) 
a 30-mile radius around Frankfurt. Although the civil air 
authorities were co-operating by holding commercial air traffic at 
1,800 metres or above on nearby routes (“as far as traffic conditions 


Richard Johnson, USA, is designer, builder and pilot of the RHJ-6 sailplane, No 24 in this picture. Right, Johann Fritz brings his Standard Austria 
over the finishing line on the first day of the championships, Saturday, June 4. The sailor is one of the look-outs from the German Novy 
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permit”), pilots were warned to keep clear of certain airfields and 
to take care when crossing the airways. 

Launching the sailplanes was the job of 25 Dornier Do27 air- 
craft belonging to the Luftwaffe and the German Army, and speci- 
ally fitted with towing hooks for the occasion. At 12.30 precisely 
the first Do27 was flagged off along the main 040 runway, the 
lanky young Dutchman Willem Toutenhhoofd lifted his Ka-6 
up into the high-tow position behind it, and the 1960 World Glid- 
ing Championships were in business. 

The weather gave a reasonable chance for most pilots to com- 
plete the course, although with winds at 1,000m averaging 120°/ 
20kt the outward run to Koblenz would be a slow one. The sail- 
planes were released at a height of 800 metres and crossed the 
starting line not higher than 1,000 metres. By 12.55 a steady 
stream was crossing the line. Over-enthusiasm by a few of the tug 
pilots caused a number of towline-breaks on initial acceleration 
along the runway, but no damage was caused and second attempts 
were rapidly organized. Last away, at 1.20 p.m., was Joze Mrak 
in the Jugoslav Meteor 60. 

Last-minute withdrawals had abbreviated the original entry 
list, as given in Flight of June 3, to a new total of 20 in the open 
class and 35 in the standard class. The Czechs, Russians and 
Hungarians had failed to arrive, as had Gordon Oates of Canada; 
the Jugoslay Meteor entry in the open class was reduced from 
two to one and the standard-class Ilindenka was withdrawn. Other 
alterations from the published list were that Isamu Oda of Japan 





ILLUSTRATED WITH “FLIGHT” PHOTOGRAPHS 





had transferred from the open class to the standard in a Ka-6; 
and the Israeli pilots Arber and Jardeny had transferred from 
Breguet Fauvettes to a Ka-6 and a Skylark 2 respectively. 

During the afternoon the base crew in the British team’s opera- 
tions tent, led by team captain Ann Welch, kept track of the pro- 
gress of their open-class pilots, and of all three retrieving cars, 
by VHF radio. A new design of Pye Gliderphone was used, in 
conjunction with additional 30ft aerials carried along the side of 
each trailer and raised when required. For normal use the small 
roof-rack aerials would suffice. 

But these were not the only radio facilities available to the 
British team. One could hardly fail to notice, for instance, the 
two British Army lorries, aerials and equipment which happened 
to be parked next to the base tent. These vehicles, plus six others 
parked at strategic points between Butzweiler and Koblenz, 
belonged to 244 Signals Squadron, an air support signals unit 
based at Lippstadt. The job of the six mobile units was to set up 
shop at an appropriate site, watch out for gliders, listen-out on 
VHF for the British pilots, and pass weather information and pos- 
sibly radio messages back to base by means of HF morse signals. 
Altogether an excellent exercise for the troops, some 40 of whom 
were involved. In charge of the operation at Butzweiler was 2nd 
Lt Paul Webb, who confirmed that gliders made an interesting 
change from Hunters, with whom No 244 were accustomed to 
work. 
Moving over to the finishing line just outside the airfield, I 
found I had left the British Army and joined the German Navy, 
whose square-rigged, eagle-eyed boys had been voted-in as the 
finishing-line observers most likely to succeed. The sight of 
sailors mixed up in gliding—this was of of course somehow differ- 
ent from the Goodhart brothers—added a pleasantly bizarre touch 
to the finishing-line scene. 

Baking at about Regulo 7 under the fierce sun, we watched, and 
waited. It was 3.50 when the first two gliders were sighted. The 
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In these four pictures, 
reading downwards, are a 
typical line-up at the 
launching point; the two 
Breguet 905 Fauvettes in 
the Standard Class line- 
up; the Phénix (Haase, 
Germany); and Makula’s 
(Poland) Zefir 


sailors shouted what might have been “Ahoy! Glider abaft the 
Pepsi-Cola van” in German, and the reputation of Polish gliding 
skimmed across the line in the shape of the two Zefirs flown by 
Makula and Popiel. Whether or not they had made the fastest 
time—which in fact they had—the day was psychologically theirs. 
The Zefir was the new symbol of ultra-high-performance soaring. 

Conditions had well suited the Poles, with cloudbase up to 
2,000m over part of the route. Makula told me later that the Zefir’s 
average “cruising” speed between thermals was 160-170km/hr— 
i.e., 100-105 m.p.h.—compared with about 70 m.p.h. for the British 
Olympia 419 and Skylark 3. Best gliding angle was 1 in 34 at 
95km/hr (58.5 m.p.h.). 

Third aircraft to arrive was the Standard Austria flown by 
Johann Fritz (logically enough representing Austria in the 
standard class), one of two examples of this new type at Butzweiler. 
The amazing point of this performance was that Fritz’s time was 
not only the best in his own class, it was faster than that of any 
open-class pilots other than the two Poles. We looked at the all- 
white, vee-tailed newcomer with a new respect as it circled and 
landed. 

Only three pilots in each class failed to complete the course, 
among whom were two surprises : Dick Johnson in the new RHJ-6 
who was forced to land about halfway along the return leg; and 
Mrak in the all-metal Meteor, who failed to achieve the minimum 
scoring distance of 20km from Butzweiler. 

Times, speeds and points for the leaders after today’s flying 
were as follows :— 

Open Class: 1, Makula, Poland, 2hr 18min, 75km/hr, 1,000pts. 
2, Popiel, Poland, 2hr 18min, 75km/hr, 1,000. 

3, Schreder, USA, 2hr 29}min, 69.1km/hr, 932.9. 

4, Hossinger, Argentine, 2hr 36min, 66.2km/hr, 899.7. 

5, Deane-Drummond, Britain, 2hr 40min, 64.6km/hr, 885.8. 

Nicholas Goodhart was eighth with 2hr 47min, 61.8km/hr and 
850.5 points. 

Standard Class: 1, Fritz, Austria, 2hr 21min, 73.4km/hr, 1,000pts. 
2, Witek, Poland, 2hr 28min, 69.9km/hr, 956.9. 

3, Juez, Spain, 2hr 474min, 61.8km/hr, 855. 

4, Resch, Austria, 2hr 52min, 60.2 km/hr, 835.4. 

5, Huth, Germany, 2hr 524min, 60km/hr, 832.9. 

Anthony Goodhart was tenth with 3hr 12min, 53.8km/hr and 755.6 
points. 

The task on Sunday, June 5 was declared to be a 100km 
triangular race to the south and west with turning points at 
Droverheide and Morenhoven. At the briefing Dr Frowein 
announced that approval had been given for free-distance flights 
to cross the Swiss border when appropriate; a Belgian pilot com- 
plained of an “air pirate” who, the previous day, had insisted 
on circling in the wrong direction after joining other people’s 
thermals; and the met-man declared that the high-pressure area 
had disappeared and the air mass had become unstable. 

From the thunderstorm activity, experienced at Butzweiler dur- 
ing the afternoon this was an understatement, but the medium- 
height layer-cloud which blanketed much of the area forced all 
pilots to land either back at Butzweiler or before reaching the 
turning point, and as the minimum specified performance (two 


pilots reaching 50km) was not achieved in either class the day was 
declared a “no contest” day and no points were awarded. 

As a matter of incidental if academic interest, the farthest 
distances were achieved by the open-class Poles and the standard- 
class Austrians, as if to reinforce their first-day success. They 
landed within three kilometres of Droverheide, while Pelly Persson 
of Sweden actually walked to the turning point—but after a nine- 
kilometre car drive. 

It was at the morning briefing on Monday, June 6 that the 
tricky problem of the legality of cloud flying was aired for the first 
time at the championships. The task set was distance along a line 
passing through Kiel (Holtenau Airfield), a true course of 031°. 


The British trio: left to right, Anthony Goodhart (Standard Class), 
Anthony Deane-Drummond and Nicholas Goodhart (Open Class) 
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Weather would be fair and cloudy, with scattered thunderstorms in 
the afternoon. If any pilot exceeded a distance of 250km, it was 
made clear, the following day would be a rest day. Winds would 
be generally south-westerly, and VMC must be maintained. 

Did this mean that cloud flying was or ae the pilots 
asked? The stonewall ~_ was that VMC rules must be 
observed. Whether or not VMC rules were observed, Haase 
persisted, would cloud flying disqualify one from that day’s scoring 
in the championships? ¢ answer seemed to be yes. How 
about evidence of this, the pilots demanded—would visual report- 
ing serve, and would barograph evidence be accepted? It was 

ible to climb higher than cloudbase in between clouds, came 

ack the diplomatic, if rather evasive, answer, and so a barograph 

indication of excessive height could not be accepted. For this 
reason also, a height restriction was not that day to be imposed. 

The ———- had hit the first big snag. It was obvious 
after briefing that the organizers had laid themselves open to a 
great deal of argument, by stating on the one hand (under pressure) 
that the pilots ought not to enter clouds (i.e. should observe 
VMC rules), and implying strongly on the other hand that they 
did not wish to be embarrassed by investigating whether this rule 
was in fact carried out or not. 

The result of the day’s flying, as indicated by the numbered 
pins on the map inserted outside the control room, was a straggle 
of landings along the set line, with the best performers all down 
in a bunch to the west of Hamburg. By the time the day’s con- 
vection died down, at about 6 p.m., these leaders had reached the 
Elbe est some had managed to cross the river but the majority 
had aoe, Daw -Drummond had landed within half-a-mile of 
Haase, before reaching the river, and had seen Nick Goodhart 
pass overhead on his final glide (which had taken him 25 miles 
from a height of 5,000ft.). Antony Goodhart had done extremely 
well to catch up with the leaders after a second start (time from 
passing the British base tent on the perimeter, with glider in trailer, 
to being airborne from Butzweiler was reported as 4min 40sec). 


The day’s best flights were made by the Polish trio—Makula 
38lkm and iel 370km in the two Zefirs and Witek 370km in 
the Standard Class Foka. The Argentine pilot Hossinger was 


in near the top with his Skylark 3, flying 366km into third 
ace. Fourth was Nicholas Goodhart with 360km; Deane- 
rummond lay sixth with 345km. Runners-up to Witek in the 
Standard Class were Resch of Austria and Miinch (Ka-6B) of 
Brazil, while Anthony Goodhart flew 313km to be placed eleventh. 
On total points the leaders were now :— 


Open Class: 1, Makula, Poland, 2,000 points. 
2, Popiel, Poland, 1,965.2. 

3, Hossinger, Argentine, 1,850.2. 

4, Nicholas Goodhart, Britain, 1,782.9. 

5, Deane-Drummond, Britain, 1,774.8. 

Standard Class: 1, Witek, Poland, 1,956.9. 

2, Fritz, Austria, 1,921.2. 

3, Resch, Austria, 1,820.3. 

4, Juez, Spain, 1,794.9. 

5, Huth, Germany, 1,778.8. 

Anthony Goodhart was eleventh with 1,562.6 points. 

With many of the pilots on their way back from the Hamburg 
area, Tuesday, June 7 was, as expected, a rest day. In the city of 
Cologne the official opening of the OSTIV Congress took place, 
prior to a formidable programme of no fewer than 80 technical and 
meteorological papers which were to occupy the attention of 
delegates for the next ten days. Ironically, the rest-day weather 
produced the best soaring conditions yet. 

Conditions were strong again on Wednesday, June 8, with 
south-westerly winds, and a free-distance task combined to send 
pilots once again towards Hamburg—and beyond. For scoring 
purposes the limit was the West German border. 

Monday’s confusion over cloud-flying was still with us, for it 
had become known to the organizers that a number of pilots must 
have entered cloud or otherwise ignored VMC rules on that day. 
A letter from Anthony Goodhart, asking that no points should be 
awarded for his own Monday flight, was read at the briefing— 
a tactful move forestalling any possible objections to his barograph 
trace, part of which was reported to resemble an outline of Cologne 
Cathedral, with the tops of the two spires at about 20,000ft. At a 
meeting of the international jury (comprising team captains) and 
the organizers that evening it was agreed that the exact conditions 
would be specified at future briefings. 

The farthest scoring distance possible on Wednesday was 491km 
to the small offshore island of Fehmarn, in Kiel Bay at the entrance 
to the Baltic Sea. It was indeed from Fehmarn that the first 
landing report from a British pilot was telephoned. This came 
from Nicholas Goodhart, who had run out of German territory on 
the coast at Puttgarden. landing there at the remarkably early 
time of 4 p.m. Under the “Instructions to Crew” section of his 
landing report was the brief message “last ferry today 0140hr.” 

It soon became obvious that the Fehmarn ferryman would have 
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a pretty profitable day. By 5.30 we learned that Goodhart had 


been joined by Haase, Popiel, Makula, Toutenhoofd, Huth, 
Andreae, Fritz and Witek. the control map the island soon 
resembled a pincushion. Other pilots who reached Fehmarn were 
Marchand, Sejstrup, Lacheny, Jensen, Mrak, Johnson, Doutre- 
loux, Xhaet, Miinch and Junqueira, bringing the total to 19. Ortner 
and Hossinger of Argentina had flown their Skylark 3s to the 
Danish border on the mainland, a slightly shorter distance; others 
had landed along the coast north of Kiel, and the Israeli pilots Bar 
and Arber, and Jonsson of Sweden, had pressed on into Denmark 
with the object of achieving 500km. 

Not until 11.40 p.m., however, was the day’s most dramatic 
news received. This was that Dick Schreder (USA) in the Air- 
mate HP 8, had landed in East Germany, 30km east of Lubeck. 
Here was another problem to prevent the organizers getting a 
decent night’s sleep. 

Throughout Thursday, June 9, we waited for more news of 
Schreder. Retrieving crews arrived back from their trips to the 
Baltic, and steady frontal rain drizzled down on Butzweiler. 
Almost all of the 19 who had reached Fehmarn, it was clear, would 
gain 1,000 points apiece. The standard was high and the com- 
petition was tough. As for June 9, it was “neutralisiert” as a rest 


ay. 

Friday, June 10, was also neutralized as a rest day because of 
bad weather. In the briefing hangar repair work was in progress 
on the Yugoslavian Meteor and Haase’s Phénix; both had been 
damaged on landing in a popular but very rough field at Fehmarn. 
The Meteor had hit two posts hidden by long grass, and the 
resulting holes in the leading edge of the metal wing were being 
filled with glass-fibre; the Phénix had minor damage along the 
bottom of the fuselage. 

The stories of Wednesday’s flights to Fehmarn, and of Thurs- 
day’s retrieves, were fascinating to hear. According to Haase, the 
day’s conditions were quite exceptional; the 491km to Fehmarn 
was the longest flight he had made in Germany and he estimated 
that 700km would in fact have been possible from an early take-off 
on that day. Goodhart had been on the island for a clear hour 
before the sky became full of sailplanes, most of which descended 
into the rough field next to his; but the distance-along-line mark- 
ing gave no points for speed. 


Long-distance Retrieving 


For the Fehmarn islanders it was The Day the Gliders Came, or 
The Night of the Long Trailers. For the retrieving crews it was 
a long haul—814 miles in 27hr, for example, in the case of the 
Goodhart team of Frank Irving and Bryan Jefferson. This in- 
cluded time spent in waiting for the return ferry from the island, 
and in declining the offer of a room for the night made by a local 
character who was doing nicely by renting the same room to a 
number of crews. Anthony Goodhart’s crew was flagged down 
by the polizei for speeding on an autobahn in their haste to reach 
their pilot, who had made 450km, but all was well after a DM3 
fine had been paid. 

Luckily the flight of Schreder into East Germany did not 
provoke any international complications, and the American pilot 
arrived back at Butzweiler at 3 a.m. on Friday with no complaints 
other than that he had not been allowed to make any telephone 
calls. Had championship marks been awarded for navigation, he 
presumably would not have shone on that flight. 

When the organizers finally got around to announcing the 
marks for Wednesday’s flying, we learned that no fewer than 17 
pilots had gained 1,000 points for the day—a clear indication that 
the task set had proved quite unrealistic for the day’s conditions, 
in that the difference in skill between the 17 individual pilots 
simply had not been evaluated. The 17 comprised eight in the 
Open Class and nine in the Standard. Nicholas Goodhart had 
moved up into third place in his class, while Makula had again 
collected his customary 1,000 points for the day. On total points 
the leaders were : — 

Open Class: 1, Makula, Poland, 3,000 points. 

» Popiel, Poland, 2,965.2. 

» N. » Britain, 2,782.9. 

» Haase, West Germany, 2,773. 

» Hossinger, Argentine, 2,767.3 
Deane-Drummond was seventh with 2,728 points. 
Standard Class: 1, Witek, Poland, 2,956.9 points. 
2, Fritz, Austria, 2,921.2. 

3, Huth, West Germany, 2,778.8. 

4, Juez, Spain, 2,732. 

5, Resch, Austria, 2,721.9. 

The points list confirmed that Anthony Goodhart had forfeited 
the 807 points gained on the day he infringed the “no cloud-flying” 
rule: he was now lying 28th with 1,652.6 points. . 

Last Saturday, June 11, was a unique day, on which Nicholas 
Goodhart established a 610-point lead over Makula in the Open 
Class, only to have the scores queried following a Polish protest 
concerning the interpretation of the rules. The task was distance 
along a 155° track. 
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(To be continued) 
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Missiles and 
Spaceflight | 


HMS “DEVONSHIRE” LAUNCHED 

As briefly noted in last week’s issue, the first guided-weapon ship 
of the Royal Navy, HMS Devonshire, was launched from maces | 
Laird’s yard at Birkenhead on June 10. She is the first of four 
ships, the design of which was held back for a number of years 
while their Lordships sorted out a number of fundamental 
details. As now visualized they will be joint AA/ASW ships of 
over 5,000 tons standard, powered by a mixture of steam and gas 
turbines. Length and beam will be 520ft and 54ft, and main 
armament will comprise: a Seaslug system filling the after part of 
the ship, terminating in a twin launcher on the quarterdeck; 
quadruple launchers for Seacat close-range missiles to port and 
starboard abaft the after funnel; and two pairs of radar-directed 
4.Sin guns on the foredeck. The ship will carry the latest air and 
surface warning radars, ASW detection equipment and a Westland 
Wessex helicopter. 


BLUE STREAK PAD COMPLETED 


The Australian Federal Minister of Supply, Allen Hulme, said 
in Brisbane last week that at the beginning of the month the first 
launching pad for the Blue Streak long-range ballistic missile was 


THE ANTI-TANK MISSILE 


HE present appears to be an appropriate time at which to 

attempt a survey of the field of anti-tank guided weapons. 

Such devices are at present under development in at least 
ten countries, and promise to provide relatively steady business 
on a fair scale for many companies which once made aircraft or 
artillery. They are unusual among missiles, in that the human 
eyes, brain and hands form part of the control servo-loop. 

In general it has always been military practice to engage tanks 
by other tanks. Infantry have defended themselves against armour 
by guns, and by last-ditch weapons such as rifle grenades, 
bazookas and contact charges. Shortcomings of the last three do 
not need underlining. In contrast, the gun remains accurate over 
ranges up to about 800yd, but no artillery yet contrived can offer 
an acceptable combination of range, killing power and mobility, 
for as soon as performance is increased the weight becomes pro- 
hibitive. Thus there has long been a clear case for a new weapon. 

Even in tank-versus-tank warfare the stage was already reached 
in 1945 where the tank that missed with its first shot rarely got 
achance for a second. This game of kill-or-be-killed has now been 
taken to the point at which large guided missiles carried by the 
tanks themselves can combine warhead lethality and accuracy to 
such an extent that the probability of knocking out one’s adversary 
with the first round is over 98 per cent. 

Details of military policy in the Western world are naturally 
not normally made public, but it seems fair to assume that in 
recent years most armies—certainly the British—have tended to 
favour the development of the large vehicle-borne missile at the 

of the small infantry weapon. Nevertheless, certain factors 
po against such a decision, and one of these is undoubtedly 
the fact that any attempt to match the Red Army (which one must 
assume to be regarded as the principal potential adversary) on a 
tank-for-tank basis is doomed to failure. Increasingly one is 
driven to the conclusion that the only answer to vast hordes of 
armour is to arm infantrymen with something which will enable 
them to engage the heaviest tanks on equal terms. 

The first small anti-tank missile to reach an advanced state of 
development was the renowned French S.S.10. This was evolved 

rman concepts of 1943-45, and, like the earlier projects 
employs guidance signals transmitted through trailing wires paid 
out behind the missile. Basic design of the S.S.10 was prepared 
under the direction of the late General Vernisse of the Arsenal 
de ’Aéronautique (now Nord-Aviation), and the weapon was in 
full production by 1955. 





First guided weapon by the famous 
Swedish Bofors concern is the light- 
weight Bantam. One of the smallest 
of all guided weapons, the Bantam «| 
is to be issued to the Swedish army Bar 
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completed near Lake Hart in South ‘Australia. He said that at the 
time Blue Streak was cancelled as a military weapon the emplace- 
ment was so near completion that the work was continued. 
Although he disclaimed knowledge of any future plans for the pad, 
he noted that a team of British scientists would shortly be visiting 
Australia to discuss the future of the Woomera range. He dis- 
claimed knowledge of a British newspaper report that “a space 
satellite” would be launched from Woomera during the current 
calendar year. 





According to Senator George Smathers (Florida, Democrat) more 
than 250 Soviet scientists and technicians are completing a jet base in 
Cuba and would shortly be constructing “missile launching sites.” 

On June 7 a Boeing IM-99A Bomarc caught fire in one of the 54 
concrete shelters at McGuire AFB, New Jersey, and some radioactive 
material escaped. As might be expected alarm spread from coast to 
coast, and there were reports that the missile’s warhead had exploded. 
In fact no effects appear to have been caused beyond the launching 
pen concerned (which was badly damaged), and the radioactivity came 
not from the warhead but from the combustion of thorium-treated 
magnesium structure. 

Project Glynco was initiated at Brunswick, Georgia, on June 5, 
when the US Office of Naval Research successfully launched a huge 
balloon into the stratosphere to study cosmic rays. seeted to stay at 
a height of 115,000ft for about three days, the balloon carried a solid 
cube of emulsion film which it was hoped would record the interaction 
of the ultra-high-energy cosmic ray particles at such altitudes. 

A happier Bomarc was fired from Eglin AFB on June 3, homed on 
to a QF-33 at 30,000ft and, a second or two from impact, was switched 
to intercept a supersonic Regulus 2 missile. At a range of 100 miles 
it passed “close enough for the proximity fuze to have been triggered.” 


BY THE TECHNICAL EDITOR 


S.S.10 is the only anti-tank missile to have been employed in 
anger. During the Siniai campaign in December 1956 some num- 
bers were taken into the field by the Israelis for use against the 
Russian-designed armour of the Egyptian Army. It has been 
widely reported that many kills were achieved by the Israeli 
missiles; but the best-documented evidence is that the Egyptian 
tank crews were glad to avoid combat. 

As the founder of the family, S.S.10 may be regarded as a 
yardstick against which may be measured the performance of its 
later competitors. The bare missile has a length of some 34in, a 
cruciform of identical wings with a span just short of 30in, a 
weight of 42lb (including a 9lb warhead) and a range of some 
5,000ft, flying at the modest speed of 180 m.p.h. 

Control is effected by trembler spoilers, mounted at the trailing 
edges of the wings, and although these vibrate continuously during 
flight the period of dwell at either end of their movement may 
be biassed to confer a resultant moment and thus steer the missile 
in the required direction. To reduce asymmetric problems occa- 
sioned by manufacturing inaccuracy, the missile is made to roll 
gently during flight. Thus, each spoiler alternately acts in pitch 
and then in yaw, and one reference gyro serves both axes. 

Propulsion is provided by a solid-propellant internal motor, 
the first portion of the charge conferring very high thrust to give 
clean separation from the launcher and bring the missile up to 
flying speed. The low-thrust sustainer charge then maintains a 
steady cruising speed, and relatively smokeless propellant is 
employed so that the missile always remains clearly visible to 
the operator. Ahead of the motor, quick-release attachments 
secure the warhead, the fairing of which also forms the forebody 
and nose. Various types of warhead have been developed, the 
majority comprising a shaped charge with a maximum penetra- 
tion of some 16in of armour when striking normally. Inert rounds 
have been produced for training purposes, and Nord-Aviation 
also market a simulator with which operators may be trained 
rapidly and cheaply. Some 20,000 S.S.10s have now been delivered, 
the users including, inter alia, the British Army, the US 7th Army, 
Israel, Sweden and Western Germany. In 1958 prices were 
quoted as : training round (fully packed in shockproof crate), £320; 
armed round, £340; field set, £1,750; training simulator, £2,750; 
ciné simulator, £19,500. 

The existence of so able a weapon system in a form which can 
truly be described as fully developed has posed no mean challenge 
to those who are striving to compete with it; yet the fact that the 
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All non-atomic anti-tank missile warheads rely for their penetrative 
effect upon the intense jet preduced from the detonation of a hollow- 
shaped charge. In this diagram the detonator A is activated by the 
impact fuze B by way of the fuze cord C; D is the critical stand-off 
distance for maximum penetration; the explosive is shown shaded 
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S.S.10 design was frozen at least eight years ago inevitably means 
that it can be bettered, and by a substantial margin. The follow- 
ing notes indicate the trend of present thinking. 

Training Experience has shown that, although the first cost 
of these small and simple missiles is relatively low, the task of 
training operators to the required degree of proficiency is very 
high. Most existing anti-tank systems presuppose the use of a 
simulator which can place representations of moving targets in 
front of an operator for engagement by a system with the same 
aa characteristics as the actual weapon. Such devices 
are relatively cheap to run, but no soldier can be allowed in battle 
without pon experience of several live launchings, and current 
estimates suggest that it may cost £10,000 or more per man per 
year to keep operators on the top line. 

Certain manufacturers, such as Oerlikon, have produced recover- 
able versions of their missiles in order to help to minimize this 
cost. The technique involves firing a missile through a frangible 
target and thereafter pulling it up into a steep climb, triggering 
a switch to release a parachute and then recovering the round for 
re-use. Unfortunately, although this appears attractive, in prac- 
tice it has been found that a recovered missile may require an 
expenditure almost equal to its first cost before it can again be 
made operational. Powder-driven gyros and many other close- 
tolerance parts would almost certainly have to be replaced, and 
the skilled maintenance needed is likely to be considerable. 

Airframe In all missiles the shape and construction of the 
airframe is a compromise. In the anti-tank missile the conflicting 
factors have a mutual relationship which differs from the situation 
presented by almost all other guided weapons, and prime import- 
ance must be attached to minimizing size and weight, and easing 
the problems of cheap manufacture. Flight loads are relatively 
modest, and sheer performance is unnecessary (practically all 
weapons in this category are subsonic). On the other hand, any- 
thing taken into a battlefield must be able to withstand being 
kicked about and possibly being misused severely; accordingly it 
must be resistant to impact, immersion in water and the adverse 
effects of vibration, high temperatures and dust. 

Major portions of the airframe (and in many cases almost the 
entire missile) are today manufactured from various types of 
reinforced plastics, frequently with an interior stabilized by an 
inner core of honeycomb or foamed material. Dimensional stability 
is of prime importance, in view of the fact that performance 
between successive rounds must have a high d of repeat- 
ability and that all portions of the dismantled missile must clip 
together readily in a matter of seconds. 

In conclusion it is pertinent to note that practically all anti-tank 
missiles may be carried and launched by aircraft. Where wire 
guidance is employed this imposes a restriction on the speed at 
which the aeroplane or helicopter may fly; obviously the launching 
aircraft must not catch up on the missile and allow the wires 
to trail too far behind the slipstream. 

Warhead Without the invention of the hollow charge no 
cheap infantry anti-tank missile would have much chance of 
piercing anything. Precise details of contemporary types of war- 
head are nat y classified secret, but an idea of the sort of 
configuration chosen is afforded by the diagram. 

The principle of the hollow charge was first demonstrated in 





the 1820s, but was largely neglected until comparatively recent 
times. Although specific designs of hollow-charge head are much 
more sophisticated than is apparent from superficial inspection, 
the basic modus operandi can be explained simply. 

The explosive charge of the warhead is hollowed out at the 
front in the form of an involute cone symmetrically disposed about 
the longitudinal axis of the missile. The charge is detonated by a 
fuze triggered mechanically by the impact of the forward-pointed 
probe in order to ensure detonation at the correct stand-off distance 
(see diagram). Detonation of the charge produces an intense jet of 
gas which, by virtue of the profile of the involute cone, is concen- 
trated in a forwards direction along the axis of the missile. 

This jet can pierce any type of armour, forming a hole of rela- 
tively small—and usually progressively diminishing—diameter. 
Experiments show that, according to the design of the warhead, 
a balance may be struck between penetration ability and resultant 
killing power within the vehicle. For example, a given weight of 
charge can, with suitable profiling, be made to punch through 
exceedingly thick armour; but from the emergent side will issue 
a jet of perhaps only 0.125in diameter with little residual energy. 
On the other hand, the same charge weight can be made to wreak 
havoc inside a tank, but at the expense of reduced maximum 
penetration. One can visualize warheads clever enough to form 
a non-tapering hole through which the missile can insert some- 
thing highly destructive or obnoxious—such as an additional 
explosive charge or even a toxic material. 

Most of the major western nations are studiously exploring the 
potentialities of the hollow-charge, and the USA are also well 
advanced in the field of miniature nuclear devices. Already atomic 
warheads of less than 6in diameter are now in production—for 
Davy Crockett, for example—and it would appear that the 
detonation of such devices in the immediate proximity of any 
armoured vehicle would be more than sufficient. 

Control There are really two basic types of control system 
in common use in missiles of this type. The most obvious arrange- 
ment is the velocity-type control, in which the demand of the 
operator produces a proportionate change in missile heading; or, 
put another way, it causes the missile to have a lateral velocity 
across the operator’s field of view exactly proportional to, and 
in the same direction as, the demand signal. In the other system, 
the acceleration-type control, the signal produces a lateral accelera- 
tion. There are many who feel that the former method is 
preferable. It is certainly a demonstrable fact that the human 
brain can deal more naturally with a velocity system. It is — 
easy to estimate an angular displacement almost instantly, and 
with little difficulty one can appreciate a crossing velocity with fair 
accuracy. It becomes more difficult to predict or govern future 
situations when the crossing motion must be regarded as an 
acceleration, involving mental integration. 

To an observer on the touch-line the acceleration and velocity 
types of control both appear to have a roughly equal number of 
advantages and disadvantages—although it would be foolish to 
deny that there seems to be a trend towards the simpler velocity 
type of control, largely owing to the fact that it comes more natur- 
ally to the operator. For manipulation for a missile with relatively 
modest performance thg combination of trailing wires and 
flip/flop or trembler spoilers is adequate; but, as flight speed is 
increased, spoilers may no longer be tolerated. 

One of the most popular ideas is simply to transfer control 
from the free airstream to the a, jet from the motor. The 
reasons for this are manifold. Wing controls become less 
effective as the flight speed rises and at speeds of the order of 
MO.6 (characteristic of later missiles, such as the S.S.11) separated 
flow occurs across the wing so that, to obtain proper —— 
spoilers would have to project an undesirable amount. 
aeroelastic problems and the shape of a swept wing militate against 
wing-mounted surfaces at these high speeds. Typical of the jet- 
deflection control systems is that of the S.S.11, in which four 
vibrating spoilers are positioned by solenoids. In their neutral 
position they lie entirely clear of the rocket jet, and as the missile 
rolls each in turn may be brought into action to steer it. 

In the case of the British Vigilant, each wing carries on 
its trailing edge a simple hinged surface which, according to the 
transient roll position of the missile, governs attitude in pitch or 
yaw. The position of each of the four s is governed by 


miniature actuators, pressurized by gas bled from the main motor. 
[Cont. on page 825 


Effect of a shaped charge: pictures from a test by Oerlikon. In the left-hand photograph the blast has passed from right to left through a sheet 


of 37cm (14.57in) armour; the resulting hole is seen in the second view, its diameter being progressively reduced from entry to exit 
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Most anti-tank missiles have 
command guidance transmitted 
through trailing wires. in the 
Vigilant the controller's unit 
contains a monocular site and 
an articulated thumb-controller 


Missiles and Spaceflight .. . 


The largest and most potent anti-tank missile for which details 
are available is the Australian-designed Malkara. Each of its four 
wings is pivoted to the body—locally of square section—at about 
65 per cent chord, so that the four surfaces, acting in unison, 
effect complete control in pitch, yaw and roll. Flight stability is 
ensured by the cruciform of fixed tail fins. 

Seacat, and hence Tigercat, does not seem to have wire guidance. 
It follows, therefore, that some form of radio or radar command 
must be employed, and this at once renders the system liable to the 
possibility of jamming or some other form of countermeasures. 
Crude as it may be, the missile which unravels a wire is immune 
to countermeasures, unless enemy forward troops can become 
exceptionally handy with scissors. On the other hand, the 
necessity of maintaining a tangible connection between the missile 
and the launcher inevitably tends to make the latter’s position 
hazardous. Enemy tank crews might well spot the firing of a 
missile, both from the flash and from the cloud of dust or debris 
which its boost charge would generate. It is therefore desirable to 
place the operator at a respectable distance from the launcher, 
while remaining coupled to the latter by a length of cable. In 
practice the length of this cable is determined by how much a man 
can carry (except in the case of the larger types of missiles which 
are mounted on vehicles), and 50 to 100ft seems to be a fair 
maximum at the present time. Even this, however, is insufficient 
to afford an operator complete protection. 

There is another very important reason for the rejection of wire, 
and it stems from consideration of the fundamental flight profile. 
A tank’s only obvious and effective means of defence against a 
guided weapon is to disappear, and in perhaps ten seconds an 
entire armoured formation can hide itself behind a smoke screen 
of its own making. It follows, therefore, that the flight time of 
a missile must be minimized, particularly if the first round misses. 
In turn, this implies a high flight speed—ideally, in excess of M1. 
At present, however, around 500ft/sec seems to be the upper 
limit to the rate at which a wire-guided weapon can pay out its 
life-line, and this limitation is already being felt as a handicap. 

For adequate flight speed and accuracy at ranges of several 
miles a radio, radar or infra-red system must be employed, and it 
it naturally desirable if possible to make the missile home on to the 
tank. The latter may be achieved either by an active or semi- 
active radar system, or by any of a variety of thermal or optical 
passive systems which have the advantage of being difficult to 
nullify by counter-measures. Furthermore, an advanced missile 
system of this type may be controlled by an operator far removed 
from the launching point; in fact, certain missiles already in use 
may be passed from one controller to another. 

_ There still remains one serious shortcoming to all such weapons, 
in that it takes several seconds to fire a missile, bring it down to 
earth and get it nicely lined-up on the target. During this time 
the weapon flies an appreciable distance, and with existing missiles 
itis doubtful whether any target could be engaged at a range under 

d. What is obviously needed is a projectile which can be 
fired like a shell from a gun—on a sensibly flat trajectory—and 
which thereafter continues to fly as a guided weapon. Such a 
missile need not have wings, since at supersonic speed it can ride 
on body-generated lift and be steered either by varying the profile 
of the body or by jet deflection. 


TYPES IN USE 


The following notes give an outline of the principal types of 
anti-tank missile developed in the Western world. Where applic- 
able, references to back numbers of this journal are included 
adjacent to the name of the weapon. 

Australia. Malkara. This is the only guided weapon to have 

designed and developed in the Commonwealth, and the 
ernment Aircraft Factories appear to have done a remark- 
ably fine job. Several details remain classified, but a description 
and history were published in our issue last November 6. 
Trials of fully controlled rounds began in November 1955, and 
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exhaustive range trials have shown that the weapon is “almost 
100 per cent accurate.” Its warhead is very large (about 601b) and 
Malkara would be extremely effective against bridges, bunkers, 
landing craft and most other types of battlefield target. Several 
rounds may be carried in a scout car or light tracked vehicle, and 
guidance is effected by means of electronic signals transmitted 
through wires from the missile control post. In August 1958 the 
British Minister of Supply announced that the United Kingdom 
had purchased 150 Malkaras for evaluation on the range in 
Kirkcudbright, and it is understood that these trials have been most 
successful. An unofficial report suggested that the 150 rounds were 
worth approximately £400,000. Last August it was announced 
that the Malkara has been adopted as a standard weapon by the 
British Army. 

France. S.S.10 (Flight, February 7, 1958). Notes on this 
weapon were given at the beginning of this account. By January 1, 
1959, Nord-Aviation had manufactured 23,000 guided missiles and 
exported these to eleven different countries; the vast majority of 
these were S.S.10s. 

S.S.11 (Flight, November 14, 1958). In this missile Nord have 
married the wire guidance of the S.S.10 with a jet-deflection 
system operating on the sustainer rocket motor. Compared with 
its predecessor the S.S.11 is appreciably heavier, being too much 
for an infantryman to handle. Nevertheless, these potent missiles 
have been fired from all kinds of vehicles, as well as from aircraft 
and helicopters. Although considerably more expensive than the 
S.S.10, the S.S.11 is being manufactured at a similar rate. Like 
its predecessor it has been delivered in quantity to the US 
7th Army in Germany; last month West Germany ordered 20,000 
and, for evaluation purposes, some hundreds have been bought by 
the British Ministry of Supply for launching from Twin Pioneers. 

S.S.12 (picture, Flight, August 14, 1959, p. 15). Until the Paris 
Salon last summer all details of this missile were classified. At the 
Salon a mock-up was displayed from which it could be deduced 
that this new weapon is appreciably larger and heavier than its 
forbears. The figures given in the data table are estimates. Points 
of interest are the revised shape of the wings, the large bulge 
around the warhead, the retention of sustainer jet-deflection for 
flight control and the fact that the missile can also be employed in 
the air-to-surface role. Development rounds are said to have been 
“very successful” during trials by the French Army. 

ACAM. Still shrouded in secrecy, the ACAM is unofficially 
said to be a light-weight replacement for the S.S.10. Nord should 
be as capable as anyone of evolving the minimum-weight weapon 
for an infantryman, and their jealous guard over the details of this 
missile suggests that its performance may be exceptional. 

Germany. Bélkow 810. Originally known as Cobra, the 
Bélkow missile was planned specifically to:achieve the same kill 
ability as the S.S.10 in a much lighter and cheaper package. 
Studious attention to detail over a period of years has resulted in 
the evolution of an integrated weapon system (comprising merely 
the missile and its command box), which is already in full pro- 
duction for the German government, and is being imported into the 
USA by Daystrom, Inc, for Marine Corps evaluation and has 
been officially presented on behalf of the Federal Defence Ministry 
to France, Italy, Belgium, Luxembourg and Holland. Despite the 
fact that its hollow-charge warhead is 2.2lb lighter than that of 
the French weapon, penetrative ability is stated to be the same. 
Moreover, Bélkow appear to have swung over to a velocity-type 
of control system which should further rationalize the system. 

Great Britain. Pye (Flight, August 28, 1958). As a private 
venture the Cambridgeshire company of Pye Ltd have produced 
an anti-tank system, the missile portion of which falls mid-way 
between the infantry and vehicle types of missile. With a firing 
weight of some 80lb, it cannot be carried by a man any great 
distance, and the system also includes a ground control unit 
(measuring 15 X 11 X 8in and weighing 201b), a launcher, a control 
joystick, optical aids (ordinary binoculars can be employed) and 
a simulator. One advantage, which Pye have naturally exploited, 
is that the guidance signals are shaped in the ground control unit 
prior to injection into the wire. 

Tigercat. ‘Tigercat has a cruciform of moving swept wings and 
a fixed cruciform of tail fins; propulsion is provided by a two-stage 
solid motor and radio command guidance—partly by Elliott Bros 
(London)—will apparently be utilized. The large warhead is 
contained within a bulged nose compartment, while the cross 
section of the centre-body becomes approximately square in order 
to preserve the airflow over the roots of the wings over the extreme 
range of the latter’s travel. Tigercat should be able to fulfil both 
the anti-tank and general bombardment roles, and four rounds can 
be carried on a single light tracked chassis. 

Vigilant (Flight, May 22, 1959). Full details of this exceedingly 
small and attractive weapon were contained in the issue men- 
tioned. The Vigilant has been under development as a private 
venture by Vickers-Armstrongs since July 1956, and is today fast 
approaching the stage at which it could be released for Army use. 


Sweden. Bantam. Following the classic pattern established 
by the S.S.10 and the Swiss and German missiles, the Bantam is 
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Missiles and Spaceflight .. . 


the first essay into the guided-weapon field by the noted Swedish 
armament company of A. B. Bofors. The airframe is constructed 
almost entirely from laminated glass-reinforced plastics, and a 
unique feature is that each of the four wings folds about axial 
hinges near mid-span. When folded the Bantam packs into a light 
but rigid box which can be carried by a soldier across arduous 
terrain. The box also acts as a launcher from which the missile 
may be fired with the wings folded (they flick open owing to the 
missile’s rotation about the longitudinal axis). In certain con- 
ditions, including deep snow, the missile can—it is claimed—be 
fired while the box is held at the hip. Roll is promoted by conical 
camber of the leading edge towards the tip of each wing, and 
control is effected by trailing-edge trembler spoilers. 

Switzerland. Moskito. The miniaturization of this missile 
is such that (albeit with some reduction in his cross-country 
| and personal equipment) a soldier can carry a rigid 

x housing two Moskitos with their wings unclipped. The 
container may be unpacked and the missiles assembled “in a 
matter of seconds.” Approximately 66ft of coaxial cable is 
employed to connect the control box to the anchorage cover on the 
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Standard anti-tank missile of the British Army is to be the big Malkara. 
This test vehicle is being fired on the range at Puckapunyal, Australia 


missile, and an unusual feature is that arming of the warhead is 
effected by a positive action on the part of the operator when the 
missile is in the vicinity of the target. Unlike most other anti-tank 
missiles the training version may be recovered by parachute. 


AIR DESPATCH 


The Army’s All-important Role 


would be wrong to write finis to it without recording the 

story of Air Despatch. This concerns two small Army 
units: No 55 Company, Royal Army Service Corps, and No 21 
Air Maintenance Platoon, Royal Army Ordnance Corps. Upon 
them much more depended than has so far ever been indicated in 
anything I have read in print, probably because their work was 
inevitably overshadowed by that of other Army and Air Force 
units. Nevertheless it is not too much to say that the work of 
combating Communist Terrorists in the Malayan jungles would 
not have so successful without these two units. 

In a hinterland like that of Malaya, surface travel away from the 
few railways and roads is slow and arduous because of dense 
jungle, secondary growth and steep mountains rising to just over 
7,000ft. Rivers are the chief arteries of communication, by bamboo 
rafts on the upper reaches, by boats where deeper and smoother 
water is found. Movement on land is restricted to walking—made 
unpleasant by natural obstacles, leeches, insects, less often by wild 
animals who instinctively avoid man whenever possible. Snakes 
are rarely seen, though plentiful enough. Where movement is so 
slow the delivery of supplies by air becomes a priceless asset, both 
for personal comfort in the jungle and for efficiency in action. Such 
things are always hard to estimate when one tries to assess the 
contributions to success, but there can be no doubt whatever that 
air supply and air transport were two of the most important factors 
in the turning of the tide in favour of the Government. 

Gen Sir A. J. H. Cassels, C-in-C Land Forces in Malaya during 
the height of jungle rations, said in his farewell message that 
without the Air Supply Force they would be impossible. 

The ASF was provided by FEAF transport squadrons, who 
detached aircraft to it for supply-dropping, most of the work being 
done by Valettas and Bristol Freighters. RAF and RNZAF 
provided the aircraft, flew and maintained them, and planned the 
operations in concert with the Army through a Combined Opera- 
tions Centre. Packing supplies, loading and air-despatching were 
the functions of 21 AM Platoon, RAOC, and 55 Co, RASC. 

The Platoon was commanded by a captain with a sergeant as 
senior NCO (Capt A. I. S. MacGregor and Sgt Maclachlan when 
I saw its work). Its function was to receive and pack stores and 
supplies and account for the equipment used in dropping them. 
I saw the articles being readied for this purpose in a large hangar. 

This packaging was hard work in the Malayan climate, but there 
was a cheerfulness and enthusiasm (exuding from Maclachlan in 
greater degree than his copious perspiration) that left me in no 
doubt that the platoon believed in the importance of its work and 
the need for doing it well. Humdrum if you like, but when one 
considers that everything in the jungle depended on it, there was 
reason for the keenness that was shown in that hot metal hangar. 

The average weight of packaging was about 350lb. Everything 
supplied had to be made up into such packages, covered and 
crated. Contents varied—razor blades, lemonade crystals, canned 
beer, ammunition, medical supplies, cigarettes, insecticide powders 
and a hundred other things. There was an art in packing so that 
everything arrived safely and not mixed together: tea and insecti- 
cide powder make a poor combination. The RAOC and RASC 
platoons packed and the RASC company delivered. 

The Company’s air despatch training had originated at Braydon, 
Wilts, in 1944 when 799 RASC (AD) was formed (as the progenitor 
of the present 55 Co). Its NCOs and men ground-trained with 


N° that the Emergency in Malaya is (officially) ending it 





By Wg Cdr NORMAN MACMILLAN 


223 Co RASC (AD), and received flying experience at RAF 
Netheravon. Training began with courses on parachute packing 
and static despatching drill, using roller conveyor for large supply 
drops and manual ejection for small drops on restricted DZs. 

First operations were single flights to the Continent to supply 
resistance forces. From Halifax bombers an RASC crew of two or 
three ejected stores too large for the CLE containers in the bomb 
racks. For the Falaise oe the nee oy about 140 men flew to the 
DZs in Dakotas from the Company’s four Air Supply platoons. 

At Arnhem it suffered heavy casualties from fighters and flak. 
Long, hard days wal pe wy and loading, long flying hours and 
daily losses subjected the , em ny to considerable strain. Air- 
crews and air despatch crews often worked frantically together to 
bring damaged Dakotas home. 

The three RASC air despatch Companies were moved to 
USAAF airfields to form the basis of a supply organization for 
cut-off American units at Bastoigne. Working 24hr a day in dense 
fog by arc lamp they prepared in CLE containers and panniers all 
possible needs for the US troops, but the major part of this opera- 
tion was cancelled when Bastoigne was relieved. 

799 was the first company from the Air Despatch Group to 
move overseas. The advance party went by air, and the main 
party sailed on March 28, 1945. On May 15 the unit was at Pat- 
enga on the Burma-India border. It began ops with the USAAF. 
Manual ejection, then called “the SEAC method,” was used 
because of restricted DZs. 

In July 1945 the Company was withdrawn from the XIV Army 
for Operation Zipper. Its advance party landed with elements 
of 34 Corps on the Morib beaches in Malaya just after the war 
ended. The main part of the unit waited in Burma for orders to 
join the advance party which, by October, moved to Singapore. 

The military position in Java deteriorated. The Company was 
ordered to maintain certain units of the 23rd Indian Div and the 
Sth British Para Brigade by air. This operation was begun from 
Singapore by the advance party. After the main body arrived 
from Burma the whole Company moved to Batavia in November 
1945, whence large supply ops in British and Australian Dakotas 
in nine months in Java dropped or landed 50,000 tons of supplies. 

In October 1946 the Company was back in Singapore where it 
re-formed for return to Burma. It embarked on December 5, 1946, 
and at Rangoon reverted to a transport unit because there was no 
air supply requirement. With 10-ton vehicles it assisted in 
evacuating units on the handover to Burmese government. 

In January 1948 it was in Singapore again, with only 12 men 
experienced in air despatch duties. Housed in Selerang Barracks 
it trained from RAF Changi. When slight rioting occurred in 
Taiping a detachment went there to instruct the KOYLIs in aif 
freighting and the use of aircraft. In May the Company moved to 
Nee Soon Camp and merged with 992 Co which was disbanded. 

In June 1948 the Malayan emergency was declared. One platoon, 
sent to Kuala Lumpur, was located at Dour Grange near the Batu 
Caves under the operational control of ADST Malaya Co 
At first it carried out transport details, but was soon engaged opera- 
tionally in road and air supply to troops in the jungle. Road con- 
voys ran to Kuala Lipis, Gua Masang, Cameron Highlands and 
Kroh. Air supply then avera only two sorties a week, 
some air freighting of supplies and vehicles from KL. By 
December only a sergeant and 23 ORs were at KL, the others 
being again in Singapore. In April 1949 the forward detachment 
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was increased to a captain, a subaltern and nine AD crews to handle 
the growing air supply now averaging 160,000lb monthly. In 
1950 this air supply load was almost doubled and the detachment 
received another subaltern and seven more crews. 

Meanwhile another small detachment was sent to Kai Tak air- 
field, Hong Kong, to air-supply British forces in the New Terri- 
tories. Two of this party flew in a Sunderland from Hong Kong, 
landed by HMS Amethyst on the Yangtse and delivered supplies, 
receiving the GSM (Naval). 

In June 1950 AD crews in Dakotas from KL dropped oil bombs 
as markers for bomber strikes. In August one of these Dakotas 
caught fire while dropping these bombs and crashed at Kelantan, 
killing all aboard, of whom four were RASC despatchers. 

During the first seven months of 1951 air supply averaged 
350,090ib monthly, then dropped to 130,000lb. In September the 
detachment moved to KL airfield and No 799 Co became No 55 
Co. At this time RAF Changi began to fly an aircraft with four 
RASC despatchers to Borneo to drop supplies and equipment to 
engineers. Malayan ORs were trained as air despatchers. 

Dakotas were useful air supply aircraft. In December 1950 
one had crash-landed on an Auster airstrip without casualties to 
anyone on board. But about May 1952 they were replaced by 
Valettas. Next August a Valetta crashed into a hill north of KL and 
all aboard, including four despatchers, were killed. Air supply 
again rose to an average 300,000lb monthly. 

In 1953 the KL detachment was increased to handle air loads 
that grew in October and in November to 848,115lb. In September 
another air crash (into the side of a hill, while dropping supplies 
to police posts in North Malaya) proved fatal to all aboard. 

In March 1954 the Company HQ moved to KL, which was the 
chief centre of activity, leaving a detachment at Changi for the 
Borneo commitment and the re-training of RAF aircrew. From 
500,000lb in the first half of 1954 air supply rose to a 750,000lb 
monthly average in the second half. 

The evacuation of aborigines from the jungle had proved a 
failure. The alternative idea of building forts in the jungle—about 
which to concentrate the aborigines in their own territories, feed 
them by air supply and so win them from the Communists, simul- 
taneously providing firm bases from which patrols could operate— 
was approved by Gen Templer. In 1955 thirteen police jungle 
forts were built across central and southern Malaya, relying on air 
supply for their daily needs. Stores for aborigine shops in each 
fort were also air-dropped. That year saw a total of 8,987,525lb 
air dropped. March was the record month with 876,729|b. 

In March, June and November 1956 the Company suffered 13 
dead in three Valetta crashes, two into jungle hillsides and one 
into plain jungle when supply dropping to 22 SAS. An RNZAF 
Freighter crash in December cost them three more lives. One 
driver survived it with a broken ankle and spent ten days in the 
jungle with little food; he received an immediate MiD. 

That year the DMS at Kuching provided two loads of medical 
supplies which he wanted dropped 350 miles away at Liomatu DZ. 
These stores were made into six packs, two of 4501b, one of 400Ib 
and three of 250lb. There were no drop failures and all stores 
were received in good condition. 

Exercise drops at night to 22 SAS in the jungle of Malaya at 
Dulon Kasap were successful, with the letters DZ outlined by 


Valetta, parachutes, deep jungle—a symbolic Malayan silhouette 
depicting the constant air supply by RAF machines of forts established 
during the anti-terrorist campaign 





a 




















825 


lights and ground-to-air signalling by Aldis lamp; 1,220lb were 
chuted down. 

November rains flooded Johore coastal areas, isolating a jungle 
survival course of RAF aircrew and RASC ADs. After they had 
lived on short rations for several days, supplies were dropped to 
them, the first time the ADs of 55 Co had ever dropped in earnest 
to their own personnel. Civilian flood victims received eight packs 
averaging 300lb containing rice, sugar, tea, coffee, sleeping mats 
and blankets dropped at Kuala Sedili Besar. 

For the DCA, British Borneo Territories, 44,000lb of supplies 
were dropped in ten sorties to five DZs. 55 Company personnel 
packed them for dropping after delivery to the airfield. On 
February 27, 1957, the unit made a record one-day drop of 65,120Ib 
in 14 tasks (aircraft loads) flown from dawn to dusk to all DZs. 

Recognition of the special duties of the AD Companies came 
with the approval by the Queen of the wearing of an AD badge by 
qualified AD personnel of the RASC. Gen Sir Roger Bower, DO 
Malaya, presented the badges to 55 Co at RAF Kuala Lumpur. 


Close Comradeship 


Experience showed that a 3-platoon shift system on a three- 
day cycle—pack, fly, garrison duties—had to give way to a 2- 
platoon system on a seven-day cycle of packing and flying. 

On August 23, 1957, F/Sgt R. Pound, captain of a Valetta on a 
supply and leaflet dropping sortie in the Cameron Highlands 
realized he was facing a crash. Pound warned the AD crew and all 
four escaped (the aircrew perished) but one was seriously burned, 
another had lesser burns and two were slightly injured. It was 
the first time a complete AD crew had escaped from an aircraft 
crash during ops in Malaya. But everything burned up in the 
crash. The survivors had no food, no medical aid for their injuries. 

L/Cpl Travis left Dvr Roe (too badly burned to be moved) in 
the care of slightly injured Dvr Moore and started off down river 
with less burned Dvr Downs to seek help. They followed the 
river for four days without food. Downs suffered intense pain 
from his burns and sometimes Travis had to drag him along. On 
the fourth day they met an SAS and Malay Police patrol. The 
complete party was sighted by helicopter and medical stores and 
food were dropped to them. 

Meanwhile an Auster had sighted the crash and a rescue party 
from 22 SAS was parachuted in by helicopter. The party at once 
began to clear an LZ and it was ready on the fifth day, when Travis 
and Downs were brought back to the scene by their rescuers. All 
the injured were flown out by helicopter direct to Kinrara British 
Military Hospital where they recovered. 

To mark the close comradeship of 55 Co RASC (AD) with the 
RAF on ops in Malaya, Cpl Travis handed a silver rose bowl to 
Fit Lt K. Robinson, then commanding the ASF RAF Malaya, at 
a presentation parade at RAF Kuala Lumpur. 

No 55 Co RASC (AD) was commanded by Maj L. B. A. 
Thacker, under whom were Capt C. W. Wilson admin, Capt 
D. C. P. Nixon as Captain Air responsible for co-ordination with 
the RAF and anything connected with flying or trials of equipment 
—and who, when there was a shortage of officers, also engaged in 
operations. 

Parachutes were small Irving of cotton and nylon, sizes 18 and 
24ft, which were used up to three times; and a new utility cotton 
chute of 28ft, used once only. Trials were in hand of nylon-only 
parachutes. Chute canopies were of many colours—white, khaki, 
yellow, blue, green, red, orange, black—for ease of identification. 
They were much prized when discarded, for they provided 
aborigines and fort dwellers with fabric which could be turned 
to useful purposes, their colours delighting the aborigines. 

Sqn Ldr S. R. Dixon, AFC, took over the Air Supply Force from 
Fit Lt Robinson in 1958. By then its chief role was supply 
dropping to security forces in the jungle, psychological warfare by 
leafiet-dropping, and occasional paratrooping. It flew Valettas and 
Freighters with a crew of three: pilot, navigator, signaller. These 
aircraft cruised at 170kt and 135kt respectively at 5,500ft. The 
Freighter carried 40 passengers and the Valetta 26 for 900 miles, 
but up to 500 miles the Valetta could carry up to 34. One Valetta 
supply sortie on which I flew dropped 3,155Ib at one fort and 
1,675lb at a DZ, not including weight of chutes. _ > 

Penetration through Malaya weather to supply a jungle fort is 
not always possible to ensure accurate drops. To deliver the goods 
at one fort in December 1958 required four sorties because of 
impenetrable cloud conditions for several consecutive days. The 
task of supply-dropping cannot be done by electronic aid in 
Malaya. Visual flying and visual judgment are imperative amid the 
jungle hills. Yet during that month, all requirements were met by 
RAF Valettas dropping over 182,000lb and RNZAF Freighters 
over 208,000Ib to make a total of 2,644 long tons for the year. 
That total gives some idea of the work of one AD Company. 

By 1958 No 55 Co RASC (AD) had been attached to the RAF 
for ten years, the only Army unit to have been so attached for so 
long. Tour duration for its personnel in FEAF was three 
years. All ranks earned flying pay at 2s 3d a day, with one opera- 
tion a month as the essential minimum for this extra—not very 
generous—pay for an arduous and sometimes dangerous job. 
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Caught at the pylon by “Flight’s’ Gemini are (top) Peter Masefield 
and the odd-shoes Chipmunk and (below) David Phillips with manu- 
facturer P. A. T. Garland in the Linnett 


EN the starter’s flag fell they streamed off in a long field 
behind Joan Short’s Turbulent. There were no scatter 
points to trouble about; from White Waltham they took 

off, downwind, and turned barely five degrees to head out over 
Berkshire, thread through the white horse downs of Wiltshire and 
slip across the milk-hazed Bristol Channel for Rhoose. 

Reosatne after 22 years the classic London - Cardiff event, on 
Friday, June 3 41 competitors set off on the 114 st mile dog-legged 
course—dog-legged because the direct track leads over Bristol’s 
airfield of Lulsgate Bottom, and air racing pilots streaming intently 
on course five or six hundred feet above ground level are perhaps 
not the most welcome visitors to a circuit. Among one or two non- 
starting absentees were, most disappointingly, the home-based 
Fulmar to have been flown by John Fairey. Appleyard’s little 
Chilton, which is having a Walter Mikron engine installed, was 
apparently not ready in time and two of the only three modern 
American aircraft to be entered—all Cessnas—were also with- 
drawn, although R. H. McIntosh, veteran of so many races, was 
there with the 175. The non-appearance of the Cessna 210 and 
310, following their absence at the Shoreham touring contest 
was a pity, but it seems that the demand for Cessnas outweighs 
their supply for sporting events. 

Track-keeping was not too difficult; most pilots elected to fly 
at 1,500ft and then at 2,000ft a.m.s.l. over the hills, and although 
slant visibility was rather poor in the haze, directly below it was 
fair enough. The turning point for the dog leg was a small wind- 
sock near a wood “just below the first E in Weston-super-Mare 
on the half-million map” and practically everyone hit it oft on 
the nose. Not poor Janet Ferguson, however. She had her second 
forced landing in a week in Turbulent G-APMZ, apparently a 
repeat of the trouble—seemingly fuel feed—that struck her on the 
way to the Skegness Rally on the previous weekend. 

So far so good: but as soon as the course change was made on 
to the north-westerly heading that led to Rhoose, the pilots were 
out over a very hazy Bristol Channel. The horizon—and lateral 
reference with it—disappeared altogether, and for some naviga- 
tion began to go wrong. J. M. Donald in his Tiger Moth missed 
Rhoose airport altogether, pressed on and on and a long time 
later telephoned from Devon to say that he was down near Lynton. 
For others, errors were more temporary, but the race was lost and 
won over those last 15 miles. 

On the ground at Rhoose eyes were strained into the haze to 
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catch sight of the first aircraft home. There it was, an Auster— 
and with a Lycoming engine, diving in arrow-straight towards 
the finish; Steward-Wood’s fast Mk V. A short pause and then, 
from well to the right, appeared the unmistakable silhouette of the 
Cessna 175, 24sec behind the leader. McIntosh had averaged 
just on 160 m.p.h. for second place, but he was pressed very hard 
over the line by Crabtree’s blue and white Gipsy Gemini, later 
penalized to twenty-fourth position for jumping a place at the 
start. Then behind Crabtree followed the field, strung out and 
close-packed in a great straining, thundering gaggle. Crossing in 
front of them (fearfully close it looked to those on the ground 
came Geoffrey Marler, desperately pulling back on to course i 
the Jackaroo. For a moment it seemed that he had seen neither 
the field nor the phalanx of aircraft bearing down upon him, but 
quickly he straightened out and nosed across the line to finish 
third. 

Then finally came the back numbers. The little white-topped 
wing Curry Wot (White-Wing Wot?), on course and averaging 
98 m.p.h., but heavily handicapped, and almost last of all Bellamy 
lovely Spitfire. Hampered in the haze by his speed and throttled 
back to keep glycol temperature within bounds at low altitude, 
the Spitfire’s average speed was down to 220 m.p.h. 

The race over, the racers landed. They touched down ay: 
where and everywhere; on the runway, on the grass, beside, beh 
and in front of each other. A Hornet Moth ground looped into 
the long grass. It was an untidy, anticlimatic display to end a 
race, and at the next day’s briefing it earned a gentle rebuke from 
the air traffic controller. This was taken in good part and ato 


Sid Aaron's single-seat Hawk Trainer, flown here round the aerodrome 
turn by Bill Bailey, averaged nearly 145 m.p.h. between London 
Cardiff. Bailey was placed third in Class 2 
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A new angle on the races, contributed by (left) Clive Francis, here doing a spot of tree-by-tree navigation in his Turbulent, and (right) Wg Cdr 


McIntosh, who forsook his Proctor for an American mount, the Cessna 175. He did very well, too, finishing second in the race to Cardiff 


drome discipline for the short circuit races was very much 
improved. 

While one or two keen types practised around the 11-mile short 
course in the gathering evening haze, others collected to gather up 
baggage, sort out their aircraft and swap stories. Peter Masefield 
had touched a marker “with a terrific bang” taking off from White 
Waltham, and had raced all the way to Rhoose not knowing if 
damage had occurred. Someone took off to have a look before he 
landed, but all was well, and the Piercy Hornet Moth (though 
with a bit of grass in the tyre) was au fait too. 

Promptly at 1355 the next day, off poppled Hartas in the Jodel 
D.117 at the start of the first of the three short-circuit races, that 
for the Air League Challenge Cup. He was followed 26sec later by 
Viscount-pilot David Phillips in the Garland Linnet and at handi- 
cap-calculated intervals by the rest of the field of 14. Last man 
off again was Bellamy in the Hampshire Aeroplane Club’s Spitfire 
(what a cachet for a club a Spitfire is!), 14min 58sec behind the 
leader. When he took off, Peter Masefield had already completed 
two of his four laps and was averaging 127 m.p.h. in the modified 
Chipmunk (r.p.m. and speed in which are limited by a coarse-pitch 
propeller). These two entries, the Linnet and the Cessna 175 
distinguished an entry that otherwise com- 
prised the hard core of British throttle 
benders; some of the names were different 
Charles Boddington was flying the 
Comper Swift, BOAC Boeing 707-pilot 
Watson the ex-McIntosh Proctor 3) but 
the aircraft have raced against each other 
many, many times before. Nevertheless, 
the clever ones can still pull something out 
of the bag and Percy Blamire’s win was 
well deserved. His consistency around the 
circuit was remarkable—0.6sec per lap— 
and the preparation of his Gemini was an 
absolute model for pilots who aspire to 
race and the engineers who prepare their 
aircraft. Nor can it be charged that this 
is a racing aircraft pure and simple; 
immediately the races were over the 
Gemini was off for a trip to Belgium. 

e Proctors were well weighed-off 
by the handicappers (D. J. Lyons, 
W. J. Charnley and C. M. Britland) and 
they finished fifth, sixth and seventh in a 
gaggle after Ron Paine in the Hawk Speed 
Six. The last-named was subsequently 
disqualified (as was Boddington) for 
chipping-in over a pylon. But although 


Trying to reverse the order of the alphabet 
over the line, Beverley Snook in Tiger G-ANZZ, 
the Archbishop, chases L. J. Benjamin in 
G-AOAA, the Deacon—fastest of all the 
Tigers. In pursuit is J. Piercy’s Hornet Moth. 
Do officials care? 


sunny and hot it was no easy day for the fast boys; the haze hung 
about in the valleys and the very height at which they had to fly 
was to their eventual disadvantage. Bellamy roared round in the 
Spitfire pulling a great deal of g, but he never looked really happy; 
he still had a lap to go when Blamire crossed the line. 

Although Blamire won the race, winner of the Air League 
Trophy was Donald Hartas; the additional points he had gained 
by finishing fifth in the race from Cardiff more than made up 
for his second place around the short circuit. 

The next race was a three-lapper for the Norton-Griffiths 
Challenge Trophy. Included were red, two white, blue and green 
Turbulents. In performance they were as different as they were 
in colour, the Duke of Edinburgh’s entry flown by John Severne 
being a very hot one indeed. It is said of Sqn Ldr Severne that 
he knows exactly what is required to make his aircraft go faster, 
and in the London - Cardiff event his spatted, canopied aircraft 
averaged 110} m.p.h. 

The Turbulents went off one, two, three, four; then the Currie 
Wot, and then Severne in the second white Turbulent. As the 
faster aircraft took off they swung on to course immediately their 
wheels were off the ground. All except the Prentices, that is, 
























































Award winners at Cardiff were (left to right) J. Stewart-Wood, Claude Grahame-White Challenge Cup for the London to Cardiff race; John Severne, 

first in the class 2 short-circuit race (but he had to surrender that Norton-Griffiths Trophy to Stewart-Wood after the points scored had been 

re-calculated); Miss Sheila Scott, winner of class 3 short circuit race and joint winner with Geoffrey Marler of the de Havilland Tiger Moth Trophy; 
and D. M. Hartas, winner in class 1 of the Air League Challenge Cup 
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which had their wings down in a bank before they were clear. 

Around the aerodrome pylon at the end of the lap the order 
was Joan Short, first-off and still in the lead; Francis, up from 
fourth to second place ahead of Norman Jones; and Severne 
already up to fourth. Bailey too had picked up two places, 
displacing the two Prentices. Margo McKellar was missing and 
remained out of the race until she landed at the end. Next time 
around, the order had shifted again. Joan Short, very high, held 
her lead but Severne was coming up fast now in second place; 
Gregory too had slipped past the Currie Wot and Bailey was now 
roaring around after Norman Jones’ red Turbulent. Last time 
around the circuit and the field were diving for finishing line on 
the edge of runway. First home was John Severne, 17sec ahead 
of the Francis’ Turbulent. Bailey lashed through the diving 
huddle to finish third. 

Last race of the day was a Moth benefit for the de Havilland 
Tiger Moth Challenge Trophy—Tigers, Jackaroos, Hornets and 
Moth Minors. Much in evidence were the Tiger Club, with the 
“Sue Burgess,” the “Deacon” and the “Archbishop.” 

Only 2min 49sec covered the first (Sheila Scott’s Jackaroo) and 
last (Beverley Snook’s and Benjamin’s Tiger Moths) aircraft away. 
At the aerodrome turn the first time round they had already 
bunched up considerably; Miss Scott was still well ahead but 
Bishop had moved up in G-ACDC and Statt’s pretty Moth Minor 
had picked up too. Beverley Snook was well up in the ruck, 
beg!nning to work his way through the field; the next time round 
he had picked up five more places. Already he seemed a chal- 
lenge to the leading Jackaroo, but Sheila Scott in “Myth” held a 
lead which was still commanding when she crossed the line. 

Interspersing the races were a number of display items spon- 
sored by the Glamorgan Flying Club. It was these that gave the 
meeting its full title of the “1960 International Welsh Air Rally 
and British Air Races” and provided additional entertainment 
for the 20,000-odd spectators who crowded in to watch Wales’ 
biggest-yet aeronautical Eisteddfod. Some of the items were 


Sweeping past the aerodrome pylon to the finishing line is Sqn Ldr 
John Severne in the Turbulent entered by the Duke of Edinburgh. 
No other Turbulent could get within 5 m.p.h. of it 
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London-Cardiff Race} Circuit Rea 
Pilot Aircraft Regn. Place | Place 

Ss in |Over-| Speed | Plea 

(m.p.h.)| class | all |(m.p.h. 
Class |: 
R. R. Paine Hawk Speed 6} G-ADGP 205 4 10 Di 
G. P. Watson Proctor 3 G-AOEJ 162. 2 8 145 
R. H. Mcintosh Cessna 175 G-APYA 159% 1 2 130 10 
E. Crabtree Gemini 3c G-AKEG 180 10 24 1634 ‘ 
P. G. Masefield Chipmunk G-AOTM eat 12 36 127 ’ 
A. S. K. Paine Proctor 1 G-AHNA 1 6 15 154 } 
A. J. Spiller Proctor 3 G-AHEK 1554 8 19 139 ‘ 
P. Biamire ... Gemini 3c G-ALZG 185 7 17 1714 f 
D. W. Phillips Linnet G-APNS teal 11 29 121 i 
K. B. Neely Proctor G-AOGE 162 9 2 146 
D. M. Hartas* Jodei D.117 G-AOPZ 135 3 9 1224 ? 
C. Boddington Comper Swift | G-ABUS 1395 5 12 Disqualifiec 
V. H. Bellamy Spitfire Mk 8 | G-AIDN 222 13 38 254 f" 
Class I! 
J. Severne Turbulent G-APNZ 1104 3 7 100 1 
C. Gregory Taylorcraft G-AHGZ/| 125 4 16 1114 é 
J. Stewart-Woodt Auster V G-AIKE 13 1 120} 4 
Miss J. L. Ferguson Turbulent G-APMZ Forced oe. _ - 
W. H. Bailey Hawk Tr. G-AIVA 133 } 
C. P. Francis Turbulent G-APZZ 1054 9 3 9S i 
G. Rees __... Prentice G-AOPL 139} 27 1264 ' 
Miss J. H. Short Turbulent G-APIZ 97 11 34 | Disquo'ife 
N. H. Jones ... | Turbulent G-APVZ 12 35 3 | # 
Miss M. MacKellar Turbulent G-APBZ 103 10 32 Retired 
J. F. Underwood Currie Wot G-APWT 13 37 100 1 
Cc. W. Hubbard Prentice G-AOLP 1423 5 21 126 ’ 
R. W. Bowles Auster 6 VFS44 141 2 6 1264 
J. H. Denyer Auster JIN G-AJEH 138 6 26 126} 
M. L. Brewer Autocrat G-AHHK 9 14 39 _ - 
Class ttl: 
C. A. N. Bishop Tiger Moth G-ACDC | 1163 6 14 1044 } 
J. M. Donald Tiger Moth G-ANZU Forced landing = - 
P. G. Statt .. Moth Minor G-AFOZ 1232 7 18 112 
J. Piercy Hornet Moth | G-ADNB/| 1 10 25 114 "! 
Dr E. D. Fox Tiger Moth G-APRA 1154 11 30 iwi { 
L. J. Benjamin Tiger Moth G-AOAA| 129 9 23 117; ‘ 
C. E. Elton Tiger Moth G-ARAZ 1162 13 104 ‘ 
W. P. Meynell Tiger Moth G-ANEL 117} 8 20 105 ’ 
Miss S. Scottt Jackaroo G-APAM 1154 3 5 104 ! 
J. W. C. Judge Hornet Moth | G-AEWY 1243 12 33 od ! 
G. Mariert... Jackaroo G-APAP 117; 1 3 1 ; 
B. J. Snook ... | Tiger Moth G-ANZZ | 126+ 4 11 118 1 
Miss G.M. Cazalet | Tiger Moth | G-AOCV| 1243 2 4 | 10% | 1 























* Air League Challenge Cup. ¢ Norton-Griffiths Challenge Trophy and Claude Grahoy 
White Challenge Cup. {de Havilland Tiger Moth Challenge Trophy (shared) 


absolutely first class, notably the formation aerobatic teams of 
the Central Flying School and 111 Squadron. 

Undaunted by the reputation of the Black Hunters, the CFS 
instructors put up a show in their red fluorescent-splashed Jet 
Provosts that was completely individual, highly polished and 
utterly absorbing. Starting in an ultra-tight box formation they 
split into pairs for a synchronized, mirror-image performance. 
Their forte is to fly tip-tank trailing tip-tank, a tip-tank’s length 
apart, and from that standard they rarely wavered. 

What more can be told of Sqn Ldr Peter Latham’s Treble One 
squadron that has not been amply demonstrated already? Their 
perfection remains unblemished, although at Cardiff the timing of 
their finale was upset by diminished visibility. New this year 
the “all-talking loop,” so called because of the rapid formation- 
changing which requires constant orders from Sqn Ldr Latham'’s 
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leading black Hunter. They started their display as a nine, broke 
to seven, broke to five and, in card five, bomburst downwak 
smoking, for their finale. When the noise of their Avons 
away, the airfield was strangely quiet. A. T. P. 
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FRANCE’S AIRCRAFT INDUSTRY 


MMEDIATELY after World War II, French Government 

policy for the aircraft industry was aimed at producing new 

national designs as soon as possible. The result was an 
astonishing variety of prototypes which met with varying success. 
Although it severely strained the available resources, particularly 
financial, the policy did have a valuable effect in resuscitating both 
the factories and the design teams. Technicians were able to 
make up the time lost during the war and even to advance into 
supersonic and rocket-powered flight well ahead of other 
European countries. 

Some traces of the over-enthusiasm of those early post-war 
years still remain. Between 1948 and 1953 excessive diversifica- 
tion brought the industry to a low ebb. Subsequent rationaliza- 
tion re-established some order, but it is nevertheless worth noting 
that the Mirage III, for example, was the direct result of the light 
fighter design competition of 1952 which had produced the 
Trident, Durandal, Gerfaut and Mirage I prototypes. The new 
knowledge of aerodynamics, propulsion and equipment which 
these ventures provided led to the completely equipped Mirage 
III weapon system as we know it today and, later, to the 
Mirage IV. 

Those early troubles taught the leaders of the industry that 
prosperity lay in co-ordinating, if not actually in combining their 
activities. Some amalgamation has certainly taken place, if not 
by actual fusion of companies, then by close technical agreements. 
SNCASE and SNCASO merged to form a strong design team 
and better distribution of work in their various factories; SNCAC 
‘Aero-Centre) and SFECMAS joined SNCAN, later called Nord- 
Aviation. A whole network of agreements and sub-contract 
arrangements have been formed, particularly those for production 
of the Caravelle, the Broussard and Super-Broussard. Design 
consortia have also been formed, such as that between Sud and 
Dassault for a supersonic medium-range transport and the 
SEREB group for ballistic missile design which incorporates 
representatives of all the existing missile concerns. 

In making such arrangements, relatively little account is taken 
of whether the companies concerned are nationalized or privately 
owned, although state-owned companies naturally tend to receive 
favoured treatment when orders are placed. It is significant that 
most of the sub-contracts have been placed under government 
direction, according to company’s capacity and work in hand, 
so that design and production have been equitably divided. This 
seems to be a form of indirect nationalization which has worked 
out reasonably well. 

More recently, this co-operation in production and design has 
spread beyond France’s own frontiers. Besides considerable Fiat 
participation in the Caravelle programme and the technical agree- 
ment between Breguet and Fokker, two notable examples are the 
Transall and Atlantic projects in which respectively Nord and 

et are design leaders and which bring together French, 

n, Dutch and Belgian companies. Britain has not chosen 

to take advantage of such international opportunities, with the 

exception that both the aircraft named above are to be powered 
s-Royce engines. 

The main force of financial support for the aircraft industry is 
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the Government budget which provides between 2 and 2.5 mil- 
lion new francs each year. In the near future the “aircraft pro- 
gramme law” is to be passed to lay down virtually a five-year 
plan for the industry. It is too early to know the exact terms of 
this law (it is known as the “loi-programme”’) but it will probably 
define the formation of a nuclear deterrent force—initially nuclear 
projectiles and manned aircraft, later missiles—strike and ground- 
support aircraft for the overseas territories and the continuation 
of the Caravelle programme. 

It should be noted that this close official direction of the activi- 
ties of the industry has not prevented the success of some private 
projects. The Dassault Ouragan is one example and the Mirage 
III another, because only the wing of this aircraft was originally 
ordered. The Communauté and Spirale were equally private 
ventures. SFERMA is successfully working privately to fit small 
turboprops in various aircraft and the Marboré, Artouste, 
Palouste, Bastan and Astazou turbines were entirely Turboméca 
private ventures which were subsequently recognized by produc- 
tion or pre-production orders. Finally, exports to countries all 
over the world have provided profits which have financed a 
certain number of private ventures. 


Research Resources 


The French Government is in effect still the main customer of 
the aircraft industry, even where civil aircraft are concerned, and 
it has comsiderable resources for research and testing. Both 
nationalized and private companies may undertake testing on 
behalf of the Government, but any research project originated by 
a company must ultimately be evaluated by the Government. 
The work which in this country is undertaken by the Ministry of 
Aviation (formerly Ministry of Supply) is delegated to a French 
Government department and not to a ministry as such. 

Despite close supervision and official testing, any company is 
free to undertake any research which it considers necessary. For 
instance, SNECMA has considerable physics, electronics and 
nuclear laboratories, Dassault has an electronics division and 
Sud has considerable interests in missile guidance and propulsion. 

Government establishments consist mainly of test centres 
intended for the evaluation of industry products, but in carrying 
out such evaluations they provide and maintain test equipment 
which in its turn is useful to the industry. Indeed, much of the 
special instrumentation which has been developed by the Govern- 
ment services has subsequently been put into commercial produc- 
tion and some of it has been exported all over the world. With the 
instruments have gone French techniques and procedures, them- 
selves invisible exports. 

Beside the company research departments, is the well-equipped 
official pure research establishment, ONERA (Office National 
d’Etudes et Recherches Aéronautiques). Theoretical studies are 
carried, perhaps to the prototype stage, by ONERA and then 





At the head of this page are a Sud Caravelle and Alouette II, 
representing two of the French industry's most successful projects and 
accounting for more than 50 per cent of its activity 
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Model of Mirage Ill Mach 2 attack 

and intercepter aircraft seen with 

its various stores. The new standard 

fighter for the air force, this is also 
@ major potential export 


Latest of a series of French air-to- 
air missiles is the Matra 530 shown 
here for the first time beneath a 
Vautour wing. Radar or infra-red 
versions are to be available 





handed over to industry for production under licence. The 
department is responsible for telemetry, tracking and other elec- 
tronic equipment and it has considerable wind-tunnel facilities, 
particularly at Modane-Avrieux. The latter is also used by many 
foreign companies. ONERA investigations of critical vibration 
loads have resulted in the production of special mobile test 
installations; and every first-flight clearance or performance 
extension is subject to satisfactory vibration testing by this 
equipment. 


The Government Departments 

In France, every aeronautical product is subject to Government 
evaluation and the Government therefore maintains a whole range 
of test establishments which, in their turn, are able to make their 
extensive experience available to the manufacturers. Certain 
special facilities beyond the companys’ resources are provided by 
the Government departments. 

The central body, equivalent to our former MoS, is the DTIA 
(Direction Technique et Industrielle de l’Aéronautique), which 
has the task of supplying the aeronautical requirements of the 
army, navy and air force. When the Services define their opera- 
tional requirements, the DTIA transforms these into technical 
requirements and the detailed specification is drawn up by the 
STA (Service Technique de I’Aéronautique). 

Although a detailed specification is prepared for each require- 
ment, private ventures with a different solution are still permissible. 
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The STA specification is answered by company proposals and 
the final choice is rewarded by a contract for one or more proto- 
types. Company and Government trials follow in the normal way. 
Engines are officially tested by the CEP (Centre d’Essais de 
Propulseurs) and complete aircraft by the CEV (Centre d’Essais 
en Vol). The judgments of these establishments have almost the 
force of law because they are based on test methods considered 
virtually infallible. If the project is approved, orders will follow 
and, if not, the establishment concerned ma nae improve- 
ments in order to allow a second evaluation. The EV and CEP 
— — to accept a product but they may never condemn it out 
of hand. 

While the STA looks after complete aircraft at the prototype 
stage, the SMPA (Service des Marchés et de la Production Aéro- 
nautique) supervises the series production. For example, the 
Mirage III and IIIA prototypes and the ten pre-production air- 
craft were ordered by the STA while the SMPA ordered the 
production aircraft. 

Radio equipment is differently regulated and there is a single 
service, the STTA (Service Technique des Télécommunications 
de l’Air), which covers research, design, prototypes and produc- 
tion of ground- or airborne equipment for aircraft and missiles. 
The STTA is even responsible for quality control during produc- 
tion. It can call on the other departments of the DTIA, when 
necessary, for assistance in specific airborne or ground tests. 

The DTIA is responsible for the application of all Government 
money devoted to aviation and it effectively has control of certain 
civil sections as well as military. For example, if the navy requires 
a missile it hands over an appropriate portion of its budget to the 
DTIA which administers the project. Air force funds for research 
and production are directly administered by DTIA. The depart- 
ment also is responsible for training and runs the EMSA (Ecole 
Nationale Supériure d’Aéronautique) which trains both industry 
and military engineers, and the ENICA (Ecole Nationale des 
Ingénieurs des Constructions Aéronautiques) which trains pro- 
duction engineers and air force ground engineers. The DTIA 
also provides the official inspectors who are responsible for 
quality control and the authorization of payment to contractors. 
Another responsibility is the maintenance of air force equipment 
and the provision of spares and raw materials. This last function 
is the responsibility of the AIA (Ateliers Industriels de I’Air) and 
a central depot of aircraft raw material. ‘ 

Although the DTIA is responsible mainly for material destined 
for the Services, it effectively also has charge of the country’s 
whole aeronautical activity. There ar two Government depart- 
ments for civil aviation, the SGACC (Secrétariat Général 4 

(Continued on page 837) 


Below left, the prototype Breguet 940 Intégral blown-wing STOL project, the definitive version of which is now being built. At right are the 


engine-test installations of SNECMA at Melun Villaroche airfield. SNECMA are also in the jet-lift VTOL field 
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(+) Straight and Level 





DAY I can exclusively reveal 
that the chairman of Scruggs Air- 
craft, dynamic grouse-shooting Sir 

John Blackout-Jones, MFH, is a desper- 
ately worried man. 

The cause of his worry? He is, he 
confided in me last night, concerned 
about the “corporate image and posture” 
of his public relations department, head 
of which is handlebar-moustached 
Julian Washbrain. So, Blackie tells me, 
he has called in a London firm of public 
relations consultants, Hedge and Gloss- 
over Ltd, to improve the department’s 
tarnished image and posture. 

“Tt’s not Washbrain’s fault,” Sir John 
sobbed. “He never has any contact with 
other people in our firm, and what he 
knows is what he reads in his morning 
paper. And, of course, public relations 
policy doesn’t originate with him any- 
way, being first channelled through the 
Group’s London public relations people 
Rosetint Whitewash Ltd. So it’s not old 
Washer’s fault that his department has 
a bad corporate image. I’m sure that the 
best solution is for every public relations 
department to have its own public rela- 
tions department, don’t you agree?” 

[The speech above was written for Sir 
fohn Blackout-fones by Freelunch and 
Handout Ltd, p.r. consultants to Hedge 
and Glossover Ltd.] 


@ RAF fashion note from Singapore, 
by a news-agency reporter who went 
to see a Valiant which had arrived from 
England in 154hr: “The crew were 
wearing grey flying suits and black ties.” 
Perhaps the Air Ministry ought to call 
in a fashion consultant to devise rather 
more natty gents’ flying wear for such 
record-breaking occasions. 


@ Having rather strongly pleaded for 
its adoption, I must in fairness record 
my pleasure that the Ministry has settled 
for the PNdb. This unit, the perceived 
noise decibel (which is explained on 
page 851) is to replace the nasty dis- 
honest decibel as the measure of aircraft 
noise, and thank goodness for that. 

Actually, what I really want to see 
adopted (see this column, April 22) is 
not the PNdb but the N. Both are 
honest, but the N (noy) is simpler to 
grasp, being arithmetical and not log- 
arithmic. For example, a Minister could 
say that aircraft A was only 6 PNdb 
noisier than another aircraft. This might 
not seem too bad—till you convert it 
into N, and find that aircraft A is 50 per 
cent noisier. Perhaps the Minister will 
come round to adopting the N. He no 
doubt knows that Bntish Standards 
urges this in principle. 

I must say that the science of noise 
measurement is bewilderingly esoteric. 
If you’re wanting a unit of measurement 
you can choose from the decibel, phon, 
sone, PNdb, noy, etc. Or there is a 
choice of sound pressure level, vibration, 


pitch, frequency, octave band, etc. 
Plenty of opportunities here for deafen- 
ing people with science. Now a new unit 
has been proposed by The Guardian— 
the “slate pencil.” As Mr Skeffington 
said in the Commons : 

“If I move a slate pencil in a certain 
way across a slate I can produce a noise 
which is so excruciating that everybody 
has to cover up their ears. That noise, 
measured in decibels, would be almost 
negligible, but the degree of annoyance 
measured in noys would be quite high.” 

The Boeing 707 would thus under 
given conditions make (say) 1,400 slate 
pencils of noise. In which case the 
hearing aid below might not be 
necessary. 





London Airport residents, having been told 
by Lord Douglas and by the Minister of 
Aviation that night-flying jets make less 
noise than existing aircraft, must be worried 
lest the unaccustomed lack of noise keeps 
them awake at night. So they will no doubt 
be interested in going to bed wearing these 
noise amplifiers. They were exhibited at a 
recent inventors’ fair in Brussels, and are 
primarily intended (I am told) for amplifying 
ships’ fog signals at sea. Soon, I suppose, 
London Airport residents will be able to get 
them on the National Health. 


@ The implication of a national news- 
paper story last week was that the 
United Kingdom’s VOR beacons, 
which were alleged to be inaccurate 
(see “Flight Systems,” page 852) are 
used only because the US recently buli- 
dozed VOR through as an international 
standard. 

Not so. It was the DMET (distance- 


measuring) portion of Vortac that the 
Americans bulldozed through. 

They bulldozed VOR through in 
1948. 


@ Of all the accounts of the RAF 
Anson which forced-landed on an egg 
storage warehouse after taking off from 
Northolt I enjoyed best the Daily 
Express interview with “48-year-old egg 
checker Hetty Buck,” who is quoted as 
saying : 

“There I was checking eggs to see 
they were grade A when WHAM 
BANG. I thought the world had ended. 
I dropped to my knees... When I heard 
it was a plane I had to go and have a 
cup of tea.” 

Which just shows you that the British 
have the answer to every desperate 
situation : end of world—drop on knees; 
aircraft comes through roof—have cup 
of tea. 


@ “One of the important things about 
IATA,” says Ruben Berta, president of 
the Brazilian airline Varig, “is that if 
things are bad with IATA, they will be 
worse without IATA. ”’ 


@ I give you my word that the follow- 
ing story is true. 

The other day a Very Important 
American Businessman admired a cer- 
tain new United Kingdom airport. 
It’s magnificent,” he said. “Most 
impressive. But where are the aircraft?” 

“Oh, the aircraft,” said the airport 
commandant. “Yes, well we don’t have 
many aircraft here. But we do have an 
absolutely splendid dinner dance every 
Saturday.” 

Someone later congratulated the air- 
port commandant on his wit. “Not at 
all,” he rejoined. “The Saturday dance 
is so successful we’re going to have one 
on Wednesdays as well.” 

He was about to elaborate on this, but 
his voice was drowned by the roar of a 
Rapide running up. The daily move- 
ment was imminent. 

ROGER BACON 


There ought to be a moral here about sabres and ploughshares, or sheep safely grazing. The 
agency which supplied the picture, which was taken at Zweibrucken, says simply that “German 
shepherds are allowed to graze their sheep on Canadian airdromes. This saves much time and 
money in grass cutting.” So let’s leave it at that. There is probably not one thought about 
NATO in all those woolly heads so busy saving the organization’s money and time 
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BIRTHDAY 


MONG the 178 officers and NCOs of 
the RAF, WRAF, RAuxF, RAFVR 
and Royal Navy given honours and awards 
in this year’s Queen’s Birthday Honours 
list are s who have publicly demon- 
mong yal Air Force skill in aerobatic 
flying. Sqn Ldr Peter Latham, who took 
over command of Treble-One Sqn in 1959, 
has been given an AFC—a recognition for 
the squadron, in its last season as the 
premier RAF tic team, and the 
international esteem in which its work is 
held. Awards of Queen’s Commendations 
go to the two Central ie Se pilots, 
Fit Lts P. J. Hirst and Rhind, who 
last season put on a most pleasing display 
of synchronized aerobatics in Jet Provost 
3s; and the Sycamore pilot of No 228 Sqn 
who in December 1959 rescued five of the 
crew of the North Carr Lightship under 
very difficult conditions, F/Sgt B. Breach, 

has been awarded the AFM. 

Honours 
ORDER OF THE BATH 

Companions: AVM _C. Scragg, CBE, AFC; 
. Rae, ope; Air Cdre 


H. W. Mer- 

magen, CBE, arc; Air Cadre J. 
pso, prc; Acting Air re J. A. Leathart, 
DSO; Capt D. C. —— CBE, DFC, AFC. 

Knight Commander: MCA. Rumball, 
CBE, QHP, FRCP, MRCS, R.. 4 DPM, LDs. 

Dame Commander: Air Cmdt A. Lowrey, 
mec, QHNS, Princess Mary’s RAF Nursing 
Service 


Commanders: Air Cdre G. W. McAleer, 
QuP, MB, sch, ptm&H; Gp Capt F. R. Carey, 
DFC, AFC, prm; Gp Capt J. is, OBE, DFC; 


Gp wg A. Foden, BSc(Eng), AMIEE; Gp Capt 
W. G. Morgan, opz, aacca, acwa; Gp Capt 
W. Pitt-Brown, prc, arc; Rev A. J. Potts 
(Ret); Gp Off L. H. Turner, opz, WRAF; 
Gp Capt A. L. Winskill, prc; Gp Capt B. P. 
You LL 

Oo = Ws Ge B.S. Bows, prc; Wg Cdr 
A. We Cdr A. H. Bullock, BA; 
We Car L. a Davey; Wg Cdr R. Duckett, 
ssc; Wg Cdr (Acting Gp Capt) C. A. H. 
Goudie, ssc; Wg Cdr J. Harris, prc; Rev W. P. 
Henry; Wg Cdr J. E. Malcolm, ssc, ms, chs, 
Frcs, trace; Wg Cdr J. T. O'Sullivan, RAF 
Regt; “\, Cdr F. Parvin; Wg Cdr C. H. 
Pocock; ‘ A , » AFC; 
We Cdr S. Slater, pso, prc; Wg Cdr E. A. L. 
Wakely; Wg Cdr W. H. Webber; Acting Wg 


“Flight” photograph 
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Chairing the winner 
— Sqn Ldr D. H. 
Young — at the RAF 
Small Arms Associa- 
tion meeting 


HONOURS 


Cdr C. H. Markham, RAFVR 
Branch); Sqn Ldr G. S. Lau. 

Members: Sqn Ldr G. R. +e Sqn Ldr 

B. Bainbridge, prc; Sqn Ldr J. Boseey> 
; Sqn Lar 

urran, BSC, -¥- 

ee a H. K. Eyre, prc; Fagg A J. 

E. Merch- 


(Training 


Acting Sur Ww. Hislop, 
(Training BRAY. OY Martin, 
RAFVR (Training Branch); Fit Lt E. Ball; 
Fit Lt J. Beattie; rita = Carr; Fit Lt 
B. T. Gunner; Fit Lt S. M ; Fit Lt R. C. 
Phillips, sem; Fit Lt D. S. ; Fit Lt J. A. 
Reed; Fit Lt A. L. Richards; Fit Lt R. G. 
a Fit Lt A. : 


Wwoj.G ; WO P. Cc. Kiley; WO L. 
Pass; WO PF. i Peyton; WO PF. Pratt; WO 
H. M. Wenman. 

Awards 

Bar to Air Force Cross: Wg Cdr D. S. V. 
Rake, OBE, AFC. 

Air Force Cross: Sqn Ldr P. J. Bardon, 
prc; Sqn Ldr R. J. Davenport; Sqn Ldr P. A. 
Latham; Fit Lt E. R. Gordon; Fit Lt J. Loat; 
Fit Lt F. D. O’Brien; Fit Lt E. C. Peck; 
Fit Lt J. D. Purcell; Fg Off J. R. Ritchie; 
M/Pit L. J. C. Wilcox, arm; M/Nav F. W. 
Goodwin; Lt Cdr M. J. Hedges, RN. 

Royal Red Cross (Second C Class): Sqn Off 
I. Robertson, Princess Mary’s RAF Nursing 
Service; Sqn Off E. N. Stooks, Princess Mary’s 
RAF Nursing Service 

Bar to Air Force Medal: Acting F/Sgt A. W. 
Card, AFM. 

Air Force Medal: F/Sgt B. Breach; F/Sgt 


R. H. A. Pinn 
British Empi ire Medal 7 else - 
Ball; F/Sgt Connell; Acting F 


se 
Cummings: F/Sgt (now Wo) 

F/Sgt J. Dunnington; F/Sgt J. A. Rn 
F/Sgt (now Pit Off) R. Gardner; F/Sgt E. 
Hunter, WRAF; F/Sgt R. C. Kidd; F/Sgt T. 
Porter; F/Sgt (now WO) R. J. Pudney; F/Sgt 
V. M. Reed; F/Sgt H. B. Saunders; F/Sgt 
W. A. Schofield; F/Sgt A. C. Wright; Ch Fech 
H. Fogg; Ch Tech T. Hetherington; Ch Tech 
R. H. Logan; Ch Tech R. D. Murray; Ch Tech 
W. J. Nicholson; Ch Tech W. E. Williams; 
Acting F/Sgt S. J. Bevan, RAF Regt; Acting 
vt, a > ae nis Ai F/Sgt L. Howard, 
WRA =~ 

F/Sgt J. Macfolene, WRA 
Ashley; Sgt Eo. : 4 
Set E. H. E. aouun WRAF; 
Clayton; Ch Tech T. J. 
Gallagher ; Set R. Harringt ' 
Hart; Sgt W. J. Hewitt; Set Cc. R. Marsh: 


Sqn Ldr Young—see also heading picture, and 

story on this page—being congratulated by 

the secretary, Wg Cdr Gee, with Fg Off Nash 

(second) and Wg Cdr Thomas (third) on his 
left and right respectively 
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- A. G. Niven; Sgt R. Watson; Snr Tech 
R. L. Spidey: Snr Sot L. G. Stanley; Acting 


Sgt C F P. A. Coley; Cpl E. 
McEwan; C . Williams. 
Queen's atk. for Valuable Ser- 


vice in the Air: Wg 
Sqn Ldr P. E. Bairst 
Laidler; Sqn Ldr L. E. H. Scotchmer; Sqn Ldr 
L. W. Towler; ae S D. Bain; Fit Lt 
3 Fit Lt F. W. Barker, a 


Cdr B. Champneys, prc; 
arc; Sqn Ldr W. J. 


co - Fit 
t . Mudge; Fit Lt F. J. Myers; Fit Lt 
J. Noble; Fit Lt W. P. Peedell, arc; Fit Lt 
E. Pyrah; Fit Lt J. R. Rhind; Fit Lt J. 
Severn; Fit Lt ‘of . Taylor; Fi Lt P. R. 
Woodham; » FH — Fg Off R. T. 
Vane, AFM; M/Eng AH Elliott; Acting Sgt 
D. F. J. Holmes; Lt Cdr J. t ' Humphreys, RN. 


Small Arms Championship 
were no fewer than 750 entries 
for this year’s RAF Small Arms Asso- 
ciation meeting, held at Bisley last month. 
A notable absentee at what is a very popu- 
lar fixture was Sqn Ldr C. J. (Jumper) 
Collins, secretary of the association for 
many years, whose place has been taken 


PramOmaaE 
t 
2s 0! 
Lesa 
x= 


by Wg Cdr F. P. Gee, a founder-member 
since 1921. 
Excitement ran on the last day 


g 3) when the n’s Medal and 

pionship were being decided. At one 
period it looked like a certain win, for the 
third time, for Wg Cdr P. E. H. Thomas 
(Hornchurch). His score for the Ist stage 
was 177, with the following scores to make 
a total of 335: 600yd, 40; fire with move- 
ment, 46; rapid, 40; snap, 32. But then 
Fg Off L. A. Nash (Watton), who achieved 
only 160 in the Ist stage, returned a total 
of 340—made up of 44, 45, 45. and 46 
respectively. Finally Sqn Ldr D. H. 
Young (Hemswell) put in a card of 341, 
which included 166 for the Ist stage and 
41, 45, 43 and 46 for the final shoots. He 
was duly chaired and marched off with 
musical honours. 

Some other results included:— 

Ivelaw Cup SMG: Ist, Sgt P. 
Dempsey (Medmenham), 252; 2nd, Fg Off 
} E. S. Rolfe (Syerston), 251; 3rd, Pit H. 

Revolver: 


(Catterick), 251. Cup 
5 Lt B. R. Davies (Luqa), 194; 2nd, Ch 
Tech V. T. Wills (Hemswell), 185; 3rd, Pit Off 
Wood (El Adem), 182. 


RAF Command ae soe 1 
Training Cmd, art 2nd, ole 
1,280; =~ S Technical Trai |, 1,277. 


lv ist, + Cmd, 675; 
2nd, rEiping Trini Cmd, 50; 3rd Technical 
Training Goldsmiths Cup LM 

94; 2nd, ae. A", ® 


Ist, Shawbury, 

3rd, St Athan “A”, ’s7. 

Flying Training Cmd, 6pt; 2nd, Nos Gand 

pL — Bomber Cmd, 14. Small Arms Efi- 
We Ist, Fit Lt Davies ¢ oe 516: 

snd. Fit Lt D. Fisher (Leuchars), ; 3rd 

Fit Lt R. S. Hassell boy one 501. 

The Air Officers SMG Match was won 
Air Cdre A. T. Monks with AVM W. 
Staton second. The CAS, Air Chief Marshal 
Sir Thomas Pike, was fourth. 


IN BRIEF 


The RAF Recruit Training School at Wilm- 
slow, Cheshire, is to close today. 

A Comet and Britannia airlift is being flown 
by RAF Transport Command to take over 500 
men and 13,000Ib of equipment to New York 
for the British Military Tournament and Tattoo 








(June 17-July 4) in Madison Square 
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“Flight” photographs 
by lan Macdonald 
Pilot of 

photographic aircraft 
Fg Off D. E. Todd 
Location Ilfracombe/ 
Woolacombe/Lundy 
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FRANCE’S AIRCRAFT 
INDUSTRY (Continued 
from page 830) 


SNECMA’s test-bed fleet at Melun- 

Villaroche includes the two Ouragons, 

Super Mystére, Atar Bretagne and 
Languedoc shown here 


l’Aviation Civile et Commerciale) and the SFATAT (Service de 
la Formation Aérienne, du Transport Aérien et du Tourisme) 
which have a limited freedom of action. But any product ordered 
by these departments, even in prototype form, cannot get into the 
air unless it has been approved by the CEV which is a depart- 
ment of DTIA—and the DTIA has technical and administrative 
powers to grant or refuse a French certificate of airworthiness to 
any aeronautical product. 

The foregoing account has not dealt with missiles. It is the 
general French policy which has conditioned the form of the 
official departments and it is to be expected that the departments 
described above will be reorganized specifically because of the 
new orientation of French Government policy. It has been 
stated that France must build up as rapidly as possible a strike or 
deterrent force. As a comsequence some departments will be 
disbanded and others introduced, but for the moment only 
local modifications have been made. The “turn towards 
missiles” which is now cautiously being taken will call for drastic 
alterations. 

It has often been said in France that the DTIA with a staff of 
between 8,000 and 9,000 is over-large for the number of proto- 
types now being evaluated. But it should not be forgotten that 
the DTIA carries out considerable research as well as evaluation 
and that it is responsible for a number of innovations and new 
techniques which have been of benefit to the industry as a whole. 
Nevertheless, it is curious to find that only a handful of people are 
employed in the missile sections of the different research and test 
establishments when several men are applied to the evaluation of 
a simple pressure gauge. The reorganization will provide for a 
better balance and a new emphasis on missiles. 


Export Policy 


The French aircraft industry began to seek an export market 
after World War 2 as soon as it considered that it was in a 
position to fulfil certain conditions. First, it had to have a 
substantial industrial organization, capable of guaranteeing 
delivery dates and prices. Secondly, its products had to meet 
international standards, controlled by sufficiently rigorous French 
specifications, and a suitably wide utilization in the home market. 
Thirdly, attention ‘was concentrated on products attractive to 
foreign markets and not on those which were in direct competition 
with material already available abroad. 

It was in about 1953, some eight years after the industry had 
taken up the thread after World War 2, that French companies 
once again began to examine export markets. The sales depart- 
ments of the manufacturers, accustomed to dealing solely with 
their own Government, had to be reorganized; and Government 
bodies such as OFEMA (Office Francais d’Exportation du 
Matériel Aéronautique) and OGA (Office General de I’Air) set up 
a network of foreign branches to ensure methodical exploitation 
of opportunities. In this way some important orders were secured, 
particularly in India, Israel and certain Latin American countries. 


During 1956, the granting of construction licences abroad, and 
particularly in Germany, considerably increased French export 
business. Since then, expanding exports resulted on the one hand 
from the development of exportable aircraft and on the other 
from greater concentration on civil aircraft. The Caravelle 
has been one of the main factors in increasing exports. 

Today, France is supplying aeronautical products to 33 differ- 
ent countries. The value of the exports varies a great deal between 
countries, but 12 are now considered as principal outlets, among 
them Germany, the Argentine, Belgium, Brazil, Finland, India, 
Israel, Sweden and the USA. 

During 1959, export orders accounted for some 45 milliard old 
francs. During the first five months of this year, firm orders and 
contracts still under negotiation indicate that this figure will rise 
to about 100 milliard francs. 

There are four distinct export categories, complete aircraft, 
engines, missiles and equipment. For the last-named, it is diffi- 
cult to state exactly which products have been most successful in 
the export market, but notable examples are radio and electronic 
equipment, parachutes, undercarriages and precision instruments. 
In the missile field, Nord is delivering the surface-to-surface 
SS.10 and SS.11 missiles by the tens of thousands and has signed 
production agreements with Bélkow Entwickelungen in Germany 
for the 5103 air-to-air missile and with Bell in the US and 
Hawker Siddeley in Britain for the CT.41 supersonic target. 

In the engine field, SNECMA has signed important agreements 
covering high-powered engines with Pratt and Whitney; and 
Turboméca has met with a success which, only a few years ago, 
would have seemed impossible. Turboméca has achieved a world 
lead in low- and medium-powered turbines. Marborés are being 
produced under licence in America at least as fast as in France; 
and the Palouste is being made both by Continental and by 
Blackburn. 

Foreign orders for complete aircraft are also significant and 
58 Caravelles have so far been ordered for export, with options 
for a further 44. The recent agreement with Douglas will con- 
siderably increase the importance of this aircraft. Sud-Aviation 
helicopters have also become important, with 217 Alouettes and 
almost 30 Djinns ordered from abroad. The Magister is being 
built under licence in Germany, Finland and Israel and five 
foreign air forces are using it. Total export orders cover 390 
Magisters. The Paris, still the only four-seat jet aircraft in the 
world, has been sold to ten different countries with civil or mili- 
tary orders for 93 aircraft. 

The Nord Noratlas is being built under licence in Germany 
and 160 aircraft are being sold abroad. Exports of Ouragan, 
Mystére and Mirage fighters have reached about 400 aircraft. 
Quite recently the Breguet Alizé was ordered by India. Gliders 
and light aircraft have also been energetically exported by 
Breguet, Société Aéronautique Normande and Wassmer. 

Co-operation with other European countries in the design and 
production of airciaft, as well as purely national production, 
appear to promise a bright future for French aircraft exports. 





Below left, assembly of Marborés at the Turboméca factory at Pau. This and other engines began as private ventures and are now also being 
made under licence in the US by Continental. Below right, a Sud supersonic wind-tunnel at Suresnes, near Paris 
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FRANCE’S AIRCRAFT INDUSTRY .. 


Airframe and 
Engine Companies 


over France, but there are concentrations in certain areas. 

In the Toulouse region are Sud-Aviation, Breguet and Potez- 
Air Fouga. Further Sud factories are grouped around Marseilles 
in the southwest; over a triangular area bounded by Bordeaux, 
Biarritz and Tarbes are Morane Saulnier, Turboméca, Breguet, 
SFERMA and Dassault. In the west, at Nantes, St Nazaire and 
Rochefort, Sud-Aviation also has plants; and Nord has a factory 
in central France at Bourges. Finally, most of the companies have 
factories or workshops within a 50km radius of Paris itself. 

The French industry is divided into the nationalized section 
including Sud-Aviation, Nord-Aviation and SNECMA and the 
private companies. The three nationalized companies account for 
about 60 per cent of French airframe and engine building capacity; 
and the close co-operation under Government direction between 
nationalized and private companies leads to unity of purpose which 
effectively bridges the gap between the two types of company. 


r / ‘HE French airframe and engine factories are distributed all 


Airframe Manufacturers 


Breguet The 1050 Alizé carrier-borne anti-submarine aircraft (Rolls- 
Royce Dart) is in production for the French Navy and for India. Since 
the design performance of the experimental STOL 940 has been 
achieved, the company has been given a government order for a proto- 
type of the commercial version, the 941, and this aircraft is now being 
built. Breguet are design leaders in the NATO maritime patrol aircraft, 
the 1150 Atlantic, which is being produced in co-operation with Ger- 
many and Holland. The company also makes the 905 Fauvette glider. 


Dassault Full production of the multi-purpose supersonic Mirage III 
fighter is now gathering momentum. Also going into production is the 
carrier-borne transonic Etendard IVM, which recently successfully 
completed catapult and arrester trials at RAE Bedford. Flight testing 
of the M2 attack aircraft Mirage IV, which is to become the manned 
atomic delivery system for France, is continuing; a French Government 
order, probably for 50 aircraft, is expected to be placed in the near 
future. Testing of the supersonic two-seat Mirage IIIB trainer also 
continues and a production order is expected. As a private venture, 
Dassault is building an executive aircraft, enlarged version of the 410 
Spirale and 415 Communauté prototypes. No production order is 
expected for the 410 or the 415 despite very successful flight test results. 
Hurel Dubois Despite the successful operation of the HD.34, eight 
of which are being intensively flown by the Institut Géographique 
National, the high-aspect-ratio wing formula has not been successfully 
exploited. The company has nevertheless maintained its activity by 
undertaking sub-contract work. Future projects include the HD.130 
twin-Astazou light transport and a share in the HPR.8 for Silver City. 
Max Holste Full production of the MH.1521 Broussard is con- 
tinuing in co-operation with Sipa for both civil and military customers 
in France and abroad. Following successful completion of flight testing 
of the experimental MH.250 Super-Broussard the company has almost 
completed the first production MH.260 Super-Broussard with Turboméca 
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Mirage Ill fuselage assembly at the Argenteuil factory of Générale 
Aéronautique Marcel Dassault 


Bastan turboprops and has received a Government order in support of 
commercial production. The pressurized MH.261 is envisaged. 
Morane Saulnier Production of the four-seat, twin-jet MS.760 Paris 
is continuing and the aircraft has been ordered by 11 different countries. 
The little three-seater MS.880 Rallye is being extremely demon- 
strated in order to assess the market. If sufficient orders are forth- 
coming to justify large-scale production each of these all-metal aircraft 
could be assembled in 350 working hours. Important sub-contracts are 
also being undertaken, particularly for Potez-Air Fouga and for 
Dassault. A new twin-jet, six/eight-seat executive aircraft derived from 
the Paris is being planned. 

Nord-Aviation Production of the 2501 Noratlas and derivatives is 
now being completed and full production of the army trainer 3202 and 
artillery observation aircraft 3400 is under way. The experimental 
turbo-ramjet 1500 Griffon is now being flown for research purposes at 
speeds beyond M2.2 and at high altitudes. Nord is co-operating with 
three German companies in building the prototypes of the C.160 
Transall military freighter (two Rolls-Royce Tynes). 

Potez-Air Fouga This company is now building, as a private venture, 
the first two prototypes of the 840 feederliner capable of carrying 
between 16 and 20 passengers and powered by four Turboméca 
Astazous. The first prototype is scheduled to fly by the end of the year. 
Since Air-Fouga was taken over by Potez the latter company hes 
become responsible for the production of the CM.170 Magister which 
is in service with the French and six foreign air forces. Sud-Aviation, 
Morane Saulnier and Latécoére are sub-contractors in this programme. 
At the same time the company is building the carrier-borne derivative 
CM.175 Zéphyr by the French navy. 

Scintex-Aviation is producing the touring two-seater, CP.301.C 
Emeraude and is about to fly the prototype of an economical four- 
seater designated M.L.145 Rubis. 

SAN Having produced no fewer than 300 light aircraft in five 
years, this small but energetic company is now making the Jodel D.117 
two-seater, the D.100 Ambassadeur three-seater, and the D.140 
Mousquetaire four-seater. 

SFERMA Originally formed as a subsidiary of Sud for aircraft over- 
haul and repair SFERMA is now flourishing and well-equipped and 
is also overhauling Turboméca helicopter engines on a large scale. More 
recently the company has begun a programme of modifying piston- 
engined aircraft to take Turboméca turboprops, particularly in co-opera- 
tion with Beechcraft. SFERMA, Turboméca and Ratier-Figeac have 
worked with Max Holste to install an Astazou in the MH.153 prototype, 
with Nord to install the same engine in the Nord 1110 and with Beech 
to mount Bastans in Twin Beeches and Astazous in the Travel Air. 


Caravelles being assembled in the specially built hall at the Saint Martin factory of Sud-Aviation at Toulouse 
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Working under sub-contract and planning the twin-Astazou 
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§.270 Presence light transport. 


Sud-Aviation The major part of this company’s resources is devoted 
to production of the Caravelle and work has been speeded up to meet 
increased orders. Sub-contractors include Breguet, Hurel-Dubois, 
Caravelle developments are also being 
designed. In conjunction with Dassault, Sud are studying a M2 trans- 
port aircraft, but no details have yet been released. Production of large 
numbers of Alouette II helicopters and smaller numbers of Dijinns is 


Latécoére, Sipa and Fiat. 


continuing and 
Alouette III. 
purpose helicopter is entering its final test phase. Sud also have a size- 
able missile department and are taking part in the SEREB programme 
for an IRBM. Certain sub-contract work is also undertaken. 
Production of the two-seat Jodel D.120 Paris-Nice is 
continuing and that of the new four-seat Super IV Sancy is beginning. 
The WA.21 Javelot glider is in production and that of the WA.30 
Bijave about to i 


Wassmer 


AIRFRAME AND ENGINE MANUFACTURERS 


reparations are being made to produce the seven-seat 


e three-turbine Frelon anti-submarine and general 








Name and Head Capita! President Location of Area Per- 
Office (old francs)* Works (m2)t sonnel 
AIRFRAMES 7 ; 
Société Anonyme des Villacoublay-Velizy 
Ateliers d'Aviation Toulouse 
Louis Breguet 1,375,000,000 S. Floirat Bayonne-Angilet 125,000 4,200 
24, rue G. Bizet Président Chateauroux-Deols 
Paris 16 Tél. PAS. 90.93 Aire Sur Adour 
(Landes) 
Générale Aéronautique Saint Cloud 
Marcel Dassault Argenteuil 
78 quai Carnot 1,027,870,000 M. Valliéres Boulogne 141,000 5,200 
Saint Cloud (S. & O.) Gérant Directeur Talence 
Tél. MOL. 36.80 Général Merignac 
Melun-Villaroche 
Société Anonyme de 
Construction des 820,000,000 L. J. Dubois 
Avions Hurel Dubois Président Directeur | Villacoublay-Meudon| 14,365 500 
B.P. No 6 Meudon (S. & O.) Général 
Tél. OBS. 27.90 
Société des Avions 
Max Holste 220,000,000 M. Holste 
11 rue Gosset Reims Président Directeur | Reims 10,000 500 
(Marne) Tél. 47.44.28 Général 
Société Anonyme Puteaux 
Morane Saulnier 316,800,000 R. Sauinier Villacoublay 57,000 1,800 
3, 5 rue Volta Puteaux Président Ossun-Tarbes (H.P.) 
(Seine) Tél. LON. 21.94 
Société Nationale de Chatillon/sBagneux 
Constructions Aéronau- Bourges 
uques Nord-Aviation 4,525,000,000 P. Mazer Les Mureaux 231,800 7,900 
12 rue Beranger Président Directeur | Meaulte 
Chatillon/sBagneux Général Melun-Villaroche 
Tél. ALE. 57. 
Ecablissements 
Henry Potez Argenteuil 
(Potez-Air Fouga) 450,000,000 H. Potez Saint Cloud 60,000 1,600 
4% avenue Kiéber (+75,000,000) | Gérant Directeur Suresnes 
Paris 16 Génerél Dreux 
Tél. KLE. 27.83 Toulouse 
Scintex-Aviation 
65 rue de I'Industrie 2,400,000 J. M. Vernhes Courbevoie 
Courbevoie (Seine) Président Directeur | Riom 
Tél. DEF. 06.69 Général 
Société Aéronautique 
Normande SAN 7,600,000 Mme L. Querey Bernay 3,200 90 
Aérodrome de Bernay Gérant Directeur 
(Eure) Tél. 593 
Société Francoise 
d'Entretien et de 
Réparation de Matériel: Bordeaux-Merignac 
Aéronautique 200,000,000 M. Badre Neuilly 41,000 1,150 
SFERMA Président Villacoublay 
3 quai Galliéni Suresnes 
Tél. LON. 37.60 (Seine) 
Société Nationale de Toulouse 
Constructions Aeronau- Marseille-Marignane 
uques Sud-Aviation 7,890,000,000 G. Hereil Bordeaux-Merignac 
37, boulevard Mont- Président Directéur | Saint Nazaire 550,000 | 22,000 
morency Paris 16 Général Nantes-Bouguenais 
Tél. BAG. 84.00 Rochefort 
La Courneuve 
Le Bourget 
Wassmer 
11 rue E. Dolet Paris 20 10,000,000 J. P. Dumont Issoire (P. de Déme) 3,600 80 
Tél. MEN. 21.34 Directeur Gin‘ral 
ENGINES 
issements 
Potez 450,000,000 H. Potez Argenceuil 35,000 700 
# avenue Kiéber Gérant Directeur | Saint Cloud 
Paris 16 Tél. KLE. 27.83 Général Suresnes 
Société d'Etude de 
la Propulsion par Villejuif 
Réaction SEPR 315,050,400 G. Fleury Argenteuil 11,500 750 
1 voie des Saives Président Directeur | Melun-Villaroche 
Vi if (Seine) Général istres 
Ta. ITA. 57.69 
Société Nationale 
d'Etude et de Construc- Paris-Kellermann 
tion de Moteurs d'Aviens Billancourt 
SNECMA 5,652,258,000 H. Desbruéres Gennevilliers 206,000 9,500 
150 boulevard Haussmann Président Directeur | Suresnes 
Paris 8 Tél. CAR. 33.94 éniral Melun-Villaroche 
Turboméca 602,000,000 J. Szydlowski 
Bordes (Basses Pyrénées) Président Directeur | Bordes (Basses Pyr.) | 44,250 1,500 
Tél. PAU 49.31 Général 




















*To convert old francs to new francs delete last two 0's. 





+1m2=10.76 sq ft 


Engine Manufacturers 


Potez The 4D.32 and 4D.34 piston engines, 
respectively for the Nord 3202 trainer and 
Nord 3400 observation aircraft, are in full pro- 
duction. Preparations are under way for pro- 
duction of the 90 h.p. and 105 h.p. versions of 
the new flat four 4.E engine for light aircraft. 


SEPR = This is the only research, design and 
test agency for rocket motors in France and has 
developed both solid- and liquid-fuel units. 
SEPR was responsible for the rocket boost 
pack for the Mirage III which is being pro- 
duced by Hispano Suiza. 

SNECMA Although this is a nationalized 
company, 10 per cent of its shares are held 
by Pratt & Whitney, for whom it is now virtu- 
ally a production and sales agent. The Atar 9 
for the Mirage III is in production, as is the 
Atar 8 for the Etendard IVM. Bristol Hercules 
for Noratlas transports are still being made 
under licence. A large overhaul and repair 
facility is run under agreement with General 
Electric. SNECMA has also devoted consider- 
able resources to the design and development 
of VTOL machines such as the Coléoptére and 
flying platforms. 

Turboméca Marboré IIs are in large-scale 
production for the Magister, Zephyr, Paris, 
Nord CT.20 drone and as boosters for the 2502 
Noratlas. This engine is also built under 
licence in the US by Continental for various 
aircraft. Altogether, more than 5,000 Marborés 
have been made. Large-scale production of 
the Artouste turboshaft engine for the Alouette 
continues and Blackburn produce it under 
licence in this country. ore than 1,000 
Artoustes have been made to date. Palouste 
production continues for the Djinn and other 
applications and the engine is manufactured 
under licence by Continental and Blackburn. 
More than 500 have been made. Small num- 
bers of Palas turbojets are being made for use 
as boosters. 

All these types of engine are overhauled and 
repaired by Turboméca. Pre-production quan- 
tities of the 935 h.p. Bastan turboprop are 
being supplied for the Epervier, SFERMA 
Twin Beech, Spirale, Communauté and Vol- 
tigeur prototypes and for the Super-Broussard. 
As a private venture, the company has de- 
signed, tested and is making small numbers 
of 470 h.p. Astazou roy s which have 
been installed in the MH.153, Nord 1110 and 
Turbo-Travel Air and are destined for the 
Potez 840. Various versions of the Turmo free 
turbine engine are being developed for the 
Frelon and the Breguet 940. The Turmo III 
is to be provided for the 941. 


Guided Weapons 


As already noted, Nord-Aviation and Sud- 
Aviation are both heavily engaged in the design 
and production of missiles; this is particularly 
true of Nord, who must by now have delivered 
at least 30,000 missiles (nearly all small anti- 
tank or air-to-air weapons) and have a diverse 
range of missiles in advanced development. 
Matra are going into production with a large 
air-to-air weapon (Type 530, pictured for the 
first time on page 830) and Latécoére are 
experienced in the design and manufacture of 
ship-to-air and ship-to-ship missiles for the 
French navy. 

SEREB is the national organization formed 
to produce a ballistic missile. Although at one 
time the likely product was a liquid-propellant 
missile, it now appears certain that France 
intends to develop a solid weapon, resembling 
Polaris or Minuteman. First, however, a minia- 
ture thermonuclear warhead will have to be 
perfected, and this appears to be many years 
away—irrespective of whether nuclear tests in 
the Sahara continue. France has a major 
share in the supranational NATO programme 
to make the US Army’s Hawk missile, used 
against aircraft flying at altitudes between 100 
and 38,000ft. The overall programme is con- 
trolled by the Société Européen de Téléguid- 
age, registered in France. France’s own 
surface-to-air systems have been abandoned. 
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The four-wheel Messier 
undercarriage for the Das- 
sault Mirage IV supersonic 
attack aircraft. The lower 
airbrake surface is ex- 
tended ahead of the well 


nautical equipment in France, but 

for the majority of them the aircraft 
industry is not the main outlet. The total 
manpower in these companies is between 
80,000 and 100,000 but only 18,000 to 
20,000 are engaged on aircraft work— 
about one quarter of the total manpower 
of the aircraft industry itself. These es 
give only a broad indication, partly because 
the border between aircraft and other fields 
can hardly be defined—for example, in 
such areas as metallurgy—and partly be- 
cause the distinction between aeronautical 
and other work is rarely clearly distin- 
guished within the companies themselves. 

There are several industrial associations 
for the equipment producers, including the 
equipment section of the Union Syndicale 
des Industries Aéronautiques (equivalent 
to the British SBAC) and SEMA (Syndicat 
des Equipements et Matériels Aéro- 
nautiques), of which all the relevant com- 
panies are members. e SPER is an 
organization reserved for the electronics 
companies. 

Financial results are difficult to deter- 
mine, but the estimated turnover of 
50,000,000,000 old francs per year accords 
reasonably well both with the number of 


A T least 200 companies produce aero- 


COMPANIES AND 


ABG, 3 Impasse Thoréton, Paris 15: Ignition 
equipment for piston and jet engines; fire detec- 
tors; fuel-heating regulators. 

Accumulateurs Fixes et de Traction, Route 
Nationale, Romainville, Seine: Voltabloc 
batteries. 

Accumulateurs Tudor, 16 Rue de la Beaume, 
Paris 8: Lead-acid batteries. 

Aérazur, 58 Boulevard Galliéni, Issy-les- 
Moulineaux, Seine: Parachutes; pressurized 
and anti-g suits; inflatable liferafts. 

Air-Co, 240 Rue'Gabriel-Péri, Colombes, Seine: 
Electrical connectors. 

Air Equipement, 18 Rue Basly, Asniéres, Seine: 
Generators, starters, motors and electrical 
equipment; accessory gearboxes and jacks; 
de-icing equipment; winches; radio and navi- 
gation equipment; Bendix Corporation licence. 
Aivaz, 11 Rue Jules Ferry, Suresnes, Seine: 
Tanks, radiators and light metalwork. 

Alkan et Cie, 50 Rue Claude Vellefaux, Paris 
10: Flight controls, autopilots; armament. 
Alsthom, 24 Rue des Petits Hotels, Paris 10: 
Plexiglas. 

AMA, 1 Boulevard Bineau, Levallois Perret, 
Seine: Engine controls and instrument panels; 
oil systems; cooling, air-conditioning, filtration, 
heat exchangers. 

Amortisseur Apex, 4-6 Rue Duhesme, Paris 18: 
Shock mountings. 

Appareillage Aéronautique, 16 Rue Nansouty, 
Paris 14: Pressure flight-instruments, pressure 
heads; engine thrust-loss indicators; air-driven 
gyro instruments, suction systems, instrument 
panels; Sperry licence for air-driven gyros and 
Specialties IVSI. 
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The Equipment industry 


people employed and the funds allocated 
in the Government budget and by private 
customers. 

According to the proportion of their 
total activity devoted to aircraft products, 
the companies may be divided into three 
categories. At the head of the list are those 
companies which are 100 per cent aero- 
nautical, among them the makers of flight 
instruments, autopilots and related equip- 
ment, such as S A, SFIM, Intertech- 
nique and St Chamond Granat. These 
companies together do not represent more 
than 10 per cent of the industry. SFENA 
concentrates mainly on gyroscopic equip- 
ment for flight control and navigation and 
employs between 500 and 600 people. Its 
turnover last year was 1,600,000,000 old 
francs. 

Next come the companies whose aero- 
nautical activity accounts for anything 
between 10 and 90 per cent of their busi- 
ness and who often use their aeronautical 
experience in their other activities. For 
example, Messier devotes 90 per cent of 
its activities to the design and production 
of aircraft undercarriages and hydraulic 
equipment. It has 2,000 employees. Zenith, 
another example, specializes in engine fuel- 
supply and divides its attention more or 
less evenly between aircraft and motor cars. 
Equally in the 50 per cent aeronautical 
category are ABG, Air Equipement, Ermeto 
Guiot, Jacottet, KLG, Le Bozec et Gautier, 
Radio Energie, Simmonds, SKF, Tecale- 
mit, AMA, Ducellier, Faure Hermann, 
Jaeger, Labinal, Paris Rhone, Ragonot, 

Souriau, SEMCA and others. 
SAMM, Alkan and others concentrate 
partly on armaments. 

The final category could be said to cover 
those companies whose aeronautical activ- 
ity represents a very small fraction of the 
total, but who are necessarily involved 
because they possess certain vital tech- 
niques and skills. Kléber-Colombes and 
Dunlop, for example, make aircraft tyres. 
There are the battery manufacturers: 


THEIR PRODUCTS 


P tions du Roulement, 2 Rue Breguet, 
Paris 11: Roller bearings and joints for controls 
and engines; normal and high-precision bear- 
ings for gyros, radars and generators. 

Artus, 25 Rue Ganneron, Paris 18: Electric 
motors; static and rotary convertors. 
Auxilec, 188 Rue d’Estienne d’Orves, Colombes, 
Seine: AC electrical apparatus; convertors, 
alternators; current and frequency regulators; 
motors and transformers. 
Aviac, 26 Avenue Trudaine, Paris 9: Mechani- 
cal and electrical remote controls; rivets. 
Avialex, 85 Boulevard de la République, 
Chatou, Seine-et-Oise: Air-conditioning, heat- 
ing, de-icing and anti-icing; safety devices, 
ground heaters; sheet-metal work; electrical, 
electro-mechanical and electronic equipment; 
SFI flight-control system under US licence. 
Barbier Benard et Turenne, 82 Rue Curial, 
Paris 19: Aerodrome lighting and beacons. 
gnan, 9 Rue Villaret de Foyeuse, Paris 
17: Industrial rubber and inflatable equipment. 
Blanc et Cie, 12 Rue Soleillet, Paris 20: 
Assembly equipment; precision bolting matrices. 
Boulonnerie Calibrée, 347 Avenue Victor 
Hugo, Valence, Dréme: Bolts and fastenings 
for aircraft. 
Bour, 14 Rue des Annelet, Paris 19: Electric 
cables and wiring. 
Brion, Leroux et Cie, 40 Quai de Femmapes, 
Paris 10: Electrical measuring equipment and 
flight instruments; transducers and magnetic 
amplifiers. 
Le Bronze Industriel René Loiseau et Cie, 
49 Rue de Paris, Bobigny, Seine: Copper alloy 
components for engines, nacelles and under- 


Chausson and its specialized department 
SECAN provide their particular skill with 
heat exchangers; Triplex and Alsthom con- 
tribute glass and transparent plastics and 
the Compagnie Générale du Duralumin et 
du Cuivre metals. 

Particularly significant has been the 
development, by Government-sponsored 
programme, of a complete range of French- 
built aircraft equipment since World 
War 2, making the aircraft industry vir- 
tually independent of directly imported 
items. More recently, this activity has been 
considerably expanded by the acquisition 
of numerous production licences from 
America and Britain, but production 
licences have also been sold abroad and 
exports are being energetically encouraged. 
In many fields the French companies have 
shown themselves to be second to none. 
There is now close co-operation between 
French, British and Italian companies. 
Exports for the whole equipment industry 
including electronics during 1959 were 
about 6,500,000,000 old francs. 

Producers of electronic equipment num- 
ber probably about ten, the largest being 
CSF and Compagnie Francaise Thomson- 
Houston. Both have made considerable 
advances in radar, produce fire-control and 
ground-based surveillance radars and both 
are associated with major British electronic 
companies. CFTH is the co-ordinating 
company for the production in Europe of 
the electronic components of the Raytheon 
Hawk missile. Responsible for flight simu- 
lators is LMT; and AME makes VOR 
beacons under licence both for the whole 
French community and for export. SEA 
is one of the most advanced electronics 
research companies in Europe. 

The electronics industry perhaps more 
than other sections is affected by the fact 
that its main customer is the Government. 

French electronics companies realized a 
turnover of about 20,000,000,000 old 
francs during 1959, about 8 per cent of it 
accounted for by exports. 


CFTH Lynx radar, specially designed to meet a 
NATO requirement for spotting air-dropped 
sea mines; also serves as harbour radar 
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carriages; bronze, brass and cupro-chrome 
work, 

Chausson, 35 Rue Malakoff, Asniéres, Seine: 
Heat exchangers, temperature controls; tanks. 


Cegedur, 66 Avenue Marceau, Paris 8: Light 
alloys. 

CIMA, 12 Rue Armand Sylvestre, Courbevoie, 
Seine: Flexible pipes and tanks. 

Compteurs et Materiels d’Usines a Gaz, 12 
Place des Etats-Unis, Montrouge, Seine: Elec- 
trical and electronic control and measuring 
devices. 

Corset, Sbis Impasse Thoréton, Paris 15: 
Contents indicators; remote controls; electrical 
and pneumatic gauges; flowmeters; special pre- 
cision instrumentation. 

Compagnie Crouzet, 18 Rue Fean-Facques 
Rousseau, Valence, Dréme: Counters and 
intervalometers for aerial photography; air- 
data computers and servo Machmeters; preci- 
sion machine tools; SERMEC microswitches; 
SAPMI synchronous and asynchronous micro- 
motors; timing and automation equipment. 
CSF, 79 Boulevard Haussmann, Paris 8: Tele- 
communications, radar, eiectronic tubes, 
semi-conductors. 

Delord, 52 Rue Carvés, Montrouge, Seine: 
Electro-mechanical remote control instruments 
for ships, aircraft and industry. 

DOP, 59 Rue de l’Ancienne Mairie, Boulogne, 
Seine: Undercarriages, oleos, brakes, hydraulics. 
Dunlop, 64 Rue de Lisbonne, Paris 8: Rubber 
and pneumatic equipment. 

Durur et Cie, 4 Rue Chapon, Paris 3: Elec- 
trolitic and chemical finishes for protection, 
covering and decoration; industrial paints and 
varnishes. 

ECA, 304 Avenue d’Argenteuil, Asniéres, 
Seine: Missiles and targets; gyros; electric 
jacks; g-meters; missile control equipment. 
EFA, 44 Boulevard Jean Faurés, Clichy, Seine: 
Parachutes and accessories; pressurized and 
anti-g garments; equipment for ejection seats. 
ECE, 17 Rue Pelleport, Paris 20: Electrical 
equipment. 

Equipements Spéciaux pour l’Aviation, Mon- 
treuil-sous-Bois, Seine: Flexible, low-, medium- 
or high-pressure hose for all fluids; couplings; 
ame-proof ducts for ventilating and cooling 
air; clamps and clips; specially shaped rubber 
components, diaphragms and shock absorbers. 
ERAM, 153 Rue de Noisy-le-Sec, Les Lilas, 
Seine: Undercarriages. 

Ermeto, 9 Rue Maryse Hilsz, Levallois-Perret, 
Seine: Couplings, valves, flexible hose. 
Eyquem, 19] Boulevard Pereire, Paris 17: 
Ignition equipment; spark plugs. 

Facel, 19 Avenue Georges V, Paris 8: Stainless 
and heat-resistant steels for ramjets and 
turbojets. 

Faure Herman, 68 Rue de l’Est, Boulogne, 
eime: Flowmeters and electric tachometers. 
Fenwick, 15 Rue Fénelon, Paris 10: Flexible 
tubing; Monel and stainless steel; waveguides. 
FRB, 5 Rue des Tilleuls, Asniéres, Seine: 
Plugs, connectors, lamp-holders, unions; elec- 
Yonic contents gauge; miniature gauges. 


The four-wheel under- 
carriage produced by 
Hispano Suiza for the 


Left, the Messier 
Jockey undercarriage 
adopted for the Bre- 
guet Intégral and the 
Transall 


Below, one of the 

range of electric arti- 

ficial horizons pro- 
duced by SFENA 
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Filotex, 140 Rue Eugéne Delacroix, Draveil, 
Seine et Oise: Electric cables and wires. 
Forges Debologne, Bologne, Haute Marne: 
Forging and casting of all metals, especially 
light and ultra-light alloys for aircraft; forging 
and machining of aircraft munitions components. 
Gerbier, 31 Rue Lécuyer, Saint Quen, Seine: 
Balances and gauges of all kinds for wind tun- 
nels; wind gauges; seat harness reels; instan- 
taneous flowmeters; precision components and 
special machining. 

Goret, 8 Rue André Chénier, Issy-les- 
Moulineaux, Seine: Electric and electronic 
cables. 

Guiot, 21bis Avenue de la Porte des Ternes, 
Paris 17: Pumps, filters and water separators. 
HB, 30 Rue du Capitaine Ferber, Issy-les- 
Moulineaux, Seine: Flexible hose, couplings, 
fittings and special rubber parts. 

Hispano Suiza, Rue du Capitaine Guynemer, 
Bois - Colombes, Seine: Undercarriages; 
hydraulics. 

Impar, 2 Rue Alphonse Kappler, Asniéres, 
Seine: Throttle levers; precision parts. 


Caravelle 
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Intertechnique, 81 Rue Escudier, Boulogne 
Billancourt, Seine: Gauges, pumps, regulators, 
static convertors, transistors. 
Jacottet, 7 Rue Jean Mermoz, Versailles, Seine 
et Oise: Powered flying controls; control cables; 
remote controls. 
facger, 2 Rue Baudin, Levallois-Perret, Seine: 
light instruments, air data computers, elec- 
tronic controls, multiple indicators. 
Jardillier, 172 Avenue de Verdun, Issy-les- 
Moulineaux, Seine: Precision mechanical, elec- 
trical and electronic equipment; sheet metal, 
die sinking and radio case making. 
Kléber-Colombes, 9 Rue de Presbourg, Paris 
16: Rubber; pneumatics; de-icing; plastics. 
KLG, 177 Boulevard de la République, Saint- 
Cloud, Seine et Oise: Plugs and thermocouples 
for jet engines; sparking plugs. 
Knock-Out, 22 Boulevard de Grenelle, Paris 15: 
Extinguishers; sound-proofing; fire-protection. 
Lagane, 33 Avenue Foch, La Garenne Colombe, 
Seime: Flight- and remote-controls; GL lock- 
nuts; piano hinges; reservoirs and pressure 
vessels; armament components; metal working. 
La Jonchére, 18 Rue Guersant, Paris 17: 
Flexible metal piping. 
Lampes Mazda, 29 Rue de Lisbonne, Paris 8: 
Bulbs and lights; electronic tubes. 
Lauravia, 403 Rue des Pyrénées, Paris 20: 
Hand tools; torque wrenches. 
Le Bozec et Gautier, 28 Rue Carle Hébert, 
Courberoie, Seine: Valve gear and filters. 
Lecanu-Deschamps, 51 Boulevard Raspail, 
Levallois-Perret, Seine: Servicing platforms, 
ladders and scaffolding. 
PHotellier, 10 Rue de l’Abbé Glatz, Bois- 
Colombes, Seine: Universal joints; fire 
detectors. 
LMT, 46 Quai de Boulogne, Boulogne-Billan- 
court, Seine: Communications, direction-find- 
ing and navigation radio; flight simulators. 
Martin-Moulet et Cie, 51 Boulevard Emile 
Zola, Oullins, Rhéne: Fuel pumps and 
accessories. 
Matériaux Nouveaux, 108 Rue de Caen, Cour- 
bevoie, Seine: Thermal and sound insulation 
for cabins and ducts. 
Merville, 93 Rue du Chateau, Boulogne, Seine: 
Wooden propellers; gliders. 
Messier, 58 Rue Fénelon, Montrouge, Seine: 
Undercarriages, wheels, brakes, hydraulics; 
shock-absorbers; design and testing of all types 
of undercarriage. 
ONERA, 49 Rue Ferdinand Berthoud, 
Argenteuil, Seine: VHF and UHF airborne 
radio; radio guidance, direction-finding and 
VRB, special radars; aerial photography; 
weapon sights; precision mechanical parts. 
OTALU, 23 Rue de Balzac, Paris 8: Tools for 
light metal-working. 
Parachutes, 8 Avenue de Friedland, Paris 8: 
Parachutes and flying clothing. 
Paris et Rhéne, 83 Chemin de St Priest, 
Lyon 7, Rhéne: Generators and electric motors 
for aircraft; charging installations; universal 
motors; moulded insulators. 
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Plastiques, 21 Rue des Moulins, Croissy, Seine 
et Oise: Insulated wires and cables to full 
French and foreign specifications; special 
feeders for ADF; approved for radio cable 
harnesses. 

Precilec, 35 Rue de la Bienfaisance, Paris 8: 
Synchros, two-phase motors and generators; 
tacho-generators. 

Précision Mécanique Labinal, 126 Boulevard 
Victor Hugo, Saint Quen, Seine: AC and DC 
generators; electrical equipment and cable har- 
nesses; remote controls; telemetry and com- 
puters; measuring equipment and installations. 


Protection Electrolytique des Métaux, 172 
Avenue Roger Salengro, Chaville, Seine et 
Oise: Electrolytic treatment of all metals. 
Radio Energie, 75 Rue de la Glaciére, Paris 13: 
Convertors, alternators; electrical machinery. 
Ragonot, 7 Boulevard Gabriel Péri, Malakoff, 
Seme: AC and DC generators, motors and con- 
vertors; remote controls and indicators; cooling 
fans. 

Rubanox, 80 Boulevard Bourdon, Neuilly sur 
Seine: Exhaust collectors; jet pipes and hot 
parts; exhaust-muff heat-exchangers; fluid 
and structural heat-exchangers made by Roll- 
Bond process. 

Ratier Aviation Marine, 93 Avenue Pierre 
Brossolette, Montrouge, Seine: Propellers; 
electric and hydraulic regulators. 

Ratier Figeac, 16 Rue de la Paix, Paris 2: 
Propellers and their accessories. 

Rellumix, 123 Avenue du Général de Gaulle, 
La Garenne Colombes, Seine: Filters, valves 
and pumping systems. 

Saint Chamond-Granat, 219 Boulevard Saint 
Denis, Courbevoie, Seine: Dynamometers; AC 
electrical equipment, transformers, regulators; 
engine overspeed indicator; AC protection 
systems, hydraulics; heavy parachuting gear. 
SAMM, 12 Rue Jules Brégére, Boulogne sur 
Seine: Hydraulics, mainly for flight control; 
powered controls; hand-grips; undercarriages; 
oleos, wheels, pumps; hydraulic test benches; 
weapon turrets; micro-switches; air combat 
simulators. 


Left, the Auxilec alternator for the Caravelle, 
with its Rolls-Royce drive shaft 


Right, the Air-Equipment RCB-2 miniature 
radio compass 


SARMA, Saint Vallier sur Rhéne, Drdme: Con- 
trol cables and rods; Sud and King Aircraft 
Corp licence; cowling fasteners; Pacific Scien- 
tific Co licence. Harness reels and Drilube 
equipment. 

SCEPA, Quai Jules Guesde, Vitry, Seine: 
Propellers, hydraulics, undercarriages. 

Scintex, 65 Rue de I’Industrie, Courbevoie, 
Seine: Propellers; electrical connectors. 

SECA, 11 Impasse de l'Ouest, Courbevoie, 
Seine: Chromium plating. 

SECAN, 40 Rue Henri Barbusse, Gennevil- 
liers, Seine: Metal working; light alloy and 
steel tanks; stainless steel piping; radar aerials; 
welding; industrial radiography. 

SECAT, Ibis Rue de la Planche, Paris 7: 
Transmissions; mechanical controls. 

Securit’s France, 5 Rue du Cardinal Mercier, 
Paris 5: Lock-nuts. 

SEGMA, 5 Rue Paul Bert, Courbevoie, Seine: 
Piston rings. 

SEFAH, 29 Rue du Dr Magnan, Suresnes, 
Seine: Hydraulic jacks. 

SEMCA, Route de Fronton, Aucamville, Haute 
Garonne: Air conditioning; fuel valves; starters, 
turbopumps, turboalternators; ultra-light, low- 
pressure pipe connectors for all fluids. 
SEXTA, 1 Avenue Louis Pasteurs, Bagneux, 
Seine: Flight test instrumentation and indus- 
trial control equipment. 

SFIM, Avenue M Ramolfo Garnier, Massy, 
Seine et Oise: Flight test instrumentation; 
electro-mechanical and electronic airborne 
equipment. 

SFOM, 91 Avenue Victor Hugo, Rueil Mal- 
maison, Seine et Oise: Aerial cameras, lenses, 
drift meters, aiming sights; developing and 
printing equipment; viewers and projectors for 
instruction and colour photography. 
Simmonds, 3 Rue Salomon de Tothschild, 
Suresnes, Seine: Self-locking nuts. 

SKF, 15 Avenue de la Grande Armée, Paris 16: 
Roller and ball bearings. 

SNFA, 23 Boulevard Sadi Carnot, Ivry sur 
Seine: Ball bearings. 


The aerial of the CSF surveillance radar mounted on the roof of the control centre at Paris/Orly 
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SNR, Rue des Usines, Annecy, Haute Savoie: 
Ball bearings. 

Socapex, 9 Rue Edouard Nieuport, Suresnes, 
Seine: Microphones, earphones; multiway 
connectors; switches. 

Socrat, 2 Rue Kuss, Paris 13: Airborne radios. 
Sofrance, 34 Avenue du Général Leclerc, 
Limoges, Haute Vienne: Filters. 

SOM, 125 Boulevard Davout, Paris 20: High- 
precision optical and mechanical instruments; 
airborne weapon sights; Schneider-Katz shock- 
mounts; SOM-CRH hydraulic servos; control 
valves. 

Sopemea, Rond-Point Victor Hugo, Issy-les- 
Moulineaux, Seine: Aeronautical equipment 
test laboratories; packing materials and special 
packing; design and production of test equip- 
ment; exhibition materials. 

Souriau et Cie, 9 Rue Galliéni, Boulogne Bil- 
lancourt, Seine: All types and specifications of 
aircraft and ground electrical connectors; 
junction boxes; switches; fire warning devices. 
STAREC, 31 Rue Hippolyte Mulin, Mont- 
rouge, Seine: Research and design for elec- 
tronics and ground and air communications; 
aerial installation design. 

STERA, 152bis Avenue Marx Dormoy, Mont- 
rouge, Seine: Design and production of elec- 
tronic installations; communications and 
control cables; test equipment; aircraft and 
missile aerials; ground, aircraft and missile 
radio installations; mobile radio installations. 
J. Seudler et Cie, 45 Rue des Minimes, Courbe- 
voie, Seine: Metal protection processes. 
Superflexit, 45 Rue des Minimes, Courbevoie, 
Seime: Flexible tanks and tubes. 

TEAM, 31 Rue Censier, Paris 5: Throat 
microphones and head-sets; electronic equip- 
ment. 

Tecalemit, Route de Fontainebleau, Paray- 
Vieille-Poste, Seine: Flexible piping; airfield 
equipment; heaters and de-icers. 
Thomson-Houston, 173 Boulevard Haussmann, 
Paris 8: Radio, radar, electronics; missile 
electronics. 

Timken, 5 Quai Aulagnier, Asniéres, Seine: 
Tapered roller bearings. 

TRAMEC, 24 Rue des Tourelles, Paris 20: 
Communications radio accessories. 

Triplex, Allée d’Effiat, Longjumeau, Siene et 
Oise: Heated, bullet-proof and curved glass 
panels. 

Ulmer Aviation, 67 Boulevard Bessiéres, Paris 
7: Aerials; oxygen masks; HF radio equipment; 
Teflon mouldings. 

Usines Diélectriques de Delle et Fil Isolé 
Moderne, 27 Faubourg de Belfort Delle, Bel- 
fort: Cables and wires. 

Vinot Aviation, 91 Rue des Couronnes, Paris 
20: Vinot electric and air-driven gyro controls; 
printed circuits. 
Zenith, 17 Rue Louise Michel, Levallois 
Perret, Seine: Carburetters; jet engine fuel- 
feed; pressure refuelling; pumps; rocket fillings. 
Zivy, 31 Rue de Naples, Paris 8: Measuring 
and control equipment. P 
Zodiac, 16 Rue Victor Hugo, Courbevoit, 
Seine: Inflatable boats. , 
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FRANCE’S AIRCRAFT INDUSTRY .. 


Aircraft 


Characteristics and Status of Principal Types Breguet 1050 Alizé 


Breguet 1050 Alizé Engine, Rolls-Royce Dart. Three-seat carrier- 
borne anti-submarine aircraft. Range, 1,550 miles. Operating speed, 
150-230 m.p.h. Complete electronic equipment. First order is for 85, 
of — 45 have been delivered. Production rate, 4 a month. Adopted 
by India. 


Breguet 1150 Atlantic Engines, two Rolls-Royce Tyne. Maritime 
patrol aircraft of about 39 tonnes, to a NATO programme. Range, 
about 3,700 miles. Cruising speed, about 370 m.p.h. Proto under 
construction, financed by France, Holland, Germany and the USA. 
Quantity production in prospect for, and in, the countries which have 
financed the prototype. 


Breguet 941 Engines, four Turboméca Turmo IIID. VTOL transport 
derived from the experimental Breguet 940. A military mixed-cargo 
version is foreseen. Civil version would carry 40-44 passengers or 
9 tonnes of useful load for a gross weight of about 20 tonnes. Range, 
930 miles. Cruising speed, about 250 m.p.h. Capable of using air- 
fields of 650-1,300ft in commercial operation. Prototype under con- ; ere ‘ 
struction. First flight, mid-1961. Breguet 1150 Atlantic (artist's impression) 





Breguet 905 Fauvette Single-seat sailplane to the FAI standard 
specification. Gross weight, 575Ib. Series of 100 under construction, of 
which 30 have been delivered (5 overseas to Belgium, Canada, Great 
Britain, Switzerland, USA). 


Dassault Mirage III Powerplant, SNECMA Atar 9, plus SEPR 
rocket. Delta-wing fighter/bomber in Mach 2 class, able to use run- 
ways of 2,300ft. Many combinations of external attack loads and tanks, 
in addition to two 30mm guns. First order for 200. Production begin- 
ning. Ten pre-production aircraft on tactical trials. 


Dassault Mirage IV Engines, two SNECMA Arar 9. Prototype of 
delta-wing bomber in the M2 class, able to carry atomic bomb. Directly 
derived from Mirage III. Order for 50 probable. 


Dassault Etendard IVM Engine, SNECMA Artar 8 (also flying with 
Rolls-Royce Avon). Transonic carrier-borne fighter/bomber intended 
for French carriers Clemenceau and Foch. Equipped with Dassault 
radar and two 30mm guns. Provision for diverse external loads. Ferry 
range, 1,860 miles. First order (French Navy), 50. 





Dassault 410 Spirale and 415 Communauté Engines, two Turbo- 
méca Bastan. Only fuselages differ. Spirale is military version, Com- 
munauté is commercial. Private ventures by Dassault. Able to carry 
10 passengers at 310 m.p.h. over stages of 1,550 miles. Good field per- 
formance and easy manceuvrability. Weight, about 6 tonnes. 


Max Holste 260 Super Broussard Engines, two Turboméca Bastan 


“Dakota replacement.” Derived from the MH.260 (Pratt & Whitney 
piston engines). Will carry 20-23 passengers over short and medium 


ie 





Breguet 905 Fauvette 
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Above, Dassault Etendard 1VM; below, Dassault Spirale 
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stages at about 230 m.p.h. Robust construction and able to use short 
non-prepared runways. Pressurized version (MH.261) foreseen. 


Max Holste 1521 Broussard Engine, Pratt & Whitney R-985. Utility 
aircraft of 2.7 tonnes, carrying 5-7 passengers plus pilot, or 1,540lb 
load, over 930 miles at 130 m.p.h. Short take-off and landing. 400 
ordered, of which more than 250 have been delivered. Exported to 
Argentina, Brazil, Cambodia, Morocco, Sudan and Tunisia. Present 
production rate, 6 per month. 


Morane Saulnier 760 Paris Engines, two Turboméca Marboré II. 
Four-seater civil or military liaison or business aircraft. Cruising speed, 
350 m.p.h.; range, 870 miles. Pressurized and air-conditioned cabin. 
Two-seat trainer version is offered. 150 under construction. Exported 
to 10 countries and assembled under licence in Argentina (48 aircraft). 
Sold to Brazil (30), Great Britain, Iran, Italy, Morocco, Peru, Switzer- 
land, USA, Venezuela. Total on order for export, 93. 80 delivered to 
date. Present rate of production, 4 a month. 


Morane Saulnier 880 Rallye Engine, Continental C.90. Three-seat 
club and touring aircraft of metal construction, capable of taking engines 
of 90, 100 or 140 h.p., and available with tail-down or nosewheel under- 
carriage. Leading-edge slats give good slow-flying characteristics and 
short take-off and landing. Low first cost by reason of simple fabrication 
(less than 350 man-hours). Cruising speed, about 115 m.p.h. (90 h.p.). 


Nord 2501 Noratias Engines, two SNECMA (Bristol) Hercules. 
Twin-boom transport of 23 tonnes, with rear loading. Civil version has 
two Turboméca Marboré IIs in addition to Hercules piston engines and 
carries 45 passengers or from 4-7 tonnes of freight. Cruising speed, 
198 m.p.h.; max range, 1,550 miles. Licence-built in Germany. Pro- 
duction will total 370, 190 of which have already been built in France. 


Nerd 1500 Griffon Powerplant, Nord-Aviation ramjet, plus SNECMA 
Atar 8. Delta-wing experimental aircraft for study of ramjet propul- 
sion. Weight, 14,840lb. Mach 2.2 has been surpassed during tests. Set 
up an international 100km closed-circuit record of 1,018 m.p.h. 
(February 25. 1959). 


C.160 Transall Engines, two Rolls-Royce Tyne. Franco-German 
cargo aircraft based on co-operation between Nord-Aviation and three 
German companies. First prototype will be built and flown in France; 
two other prototypes will later be tested in Germany. Weight, 41 tonnes. 


Nord 3202 Engine, Potez 4D.32. Two-seat trainer for lAviation 
Légére de l’Armée de Terre. All-metal construction; fully aerobatic. 
Weight, 2,975lb. Cruising speed, over 125 m.p.h. Range, 620 miles. 
100 on order. About 25 delivered to date. 


Nord 3400 Engine, Potez 4D.34. Two-seat artillery observation 
aircraft for l’Aviation Légére de Armée de Terre. Weight 2,690Ib. 
Max speed, 160 m.p.h., minimum speed, 50 m.p.h., range 620 miles. 
150 ordered, of which about 30 have been delivered to date. 


Potez-Air Fouga CM.170 Magister Engines, two Turboméca Mar- 
boré II. Tandem-seat military trainer weighing 6,100lb. Limiting Mach 
number 0.82. Endurance, 24hr (with wing-tip tanks). More than 600 
will be built for France and export. Licence construction in Germany 
(250), Finland (45), Israel (44). Also ordered by Austria (6) and Bel- 
gium (45). The present French order will soon be augmented. More 
than 350 already in service. Production rate in France, 5 per month. 


Potez-Air Fouga CM.175 Zephyr Engines, two Turboméca Marboré 
Il. Two-seat carrier-borne trainer derived from the Magister and 
intended to train the crews of l’Aéronautique Navale. Performance 
similar to that of Magister but differs in undercarriage and canopy 
design and in having an arrester hook and catapult spools. 30 ordered 
by l’Aéronautique Navale. 20 delivered. 


Potez 840 Engines, four Turboméca Astazou. Medium range com- 
mercial transport for 16-24 passengers. Weight, 16,750lb. Cruising 
speed, about 310 m.p.h.; max range, about 930 miles. Two prototypes 
under constriction, the first to fly early 1961. 


Scintex-Aviation CP.301 Emeraude Engine, Continental C.90. 
Wooden two-seat tourer with sliding canopy. Cruising speed, 118 
m.p.h.; range, 620 miles. 150 delivered, including Denmark, Belgium 
and Germany. Licence-built in Great Britain. 


Scintex-Aviation ML.145 Rubis Engine, Continental 0-300. Proto- 
type of wooden four-seat tourer and sporting aircraft. Cruising speed, 
about 155 m.p.h. Range, 745 miles. ree prototypes under construc- 
tion, the first to fly next month. 


SAN DR.100 Ambassadeur Engine, Potez 4E or Continental O-200. 
Three-seat tourer of wooden construction derived from Jodel 
formula. Weight, 1,630lb. Cruising speed, 124 m.p.h.; range, 745 
miles. Built in series by SAN and Centre-Est Aeronautique 4 Déle 
(Jura). About 50 already delivered in France. Exported to Switzerland 
and ordered by other countries. 


SAN D.140 Mousquetaire Engine, Loseming 0-360. Economical 
four-seat tourer of wooden construction derived from Jodel formula. 
Also available as ambulance. Weight, 2,535lb. Cruising speed, 142 
y — range, 775 miles. In production (3-4 per month); about 30 
delivered. 









Max Holste 260 Super Broussard (piston-engined prototype) 





Max Holste 1521 Broussard 








Morane Saulnier 880 Rallye 


Nord 2501 Noratlas 


Nerd 1500 Griffon 
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C.160 Transall 
Nord 3202 


Potez 840 (artist's impression) 


Potez-Air Fouga CM.175 Zephyr 


Scintex-Aviation ML.145 Rubis (artist's impression) 
SAN DR.100 Ambassadeur 


SFERMA Beechcraft PD.18.9 (with Bastans) with standard Beechcraft D.18 for comparison 











SFERMA Turbo-Travelair 


Sud-Aviation SE-210 Caravelle 





Wassmer WA.40 Super IV Sancy 


Sud-Aviation SE-3200 Frelon 
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SFERMA Beechcraft PD.18.9 Engines, two Turboméca Bastan. 
Experimental aircraft to investigate possibilities of re-engining 
existing airframes with turboprops and to act as test-bed for the Bastan. 
Weight, 9,986lb. Cruising speed, 250 m.p.h.; range, 990 miles. Two 
examples flying and third under construction with a view to commercial 
exploitation. 


SFERMA Max Helste 153 Engine, Turboméca Astazou. Test-bed 
for the tiny Astazou turboprop. Cruising speed, about 170 m.p.h. 


SFERMA Nord 1110 Engine, Turboméca Astazou. Another test-bed 
for the Astazou, incorporating modifications from the original design, 
permitting cruising speeds between 135 m.p.h. and 185 m.p.h. On this 
aircraft the automatic control for the Astazou is being developed (see 
Flight, May 6). 


SFERMA Turbo-Travelair Engines two Turboméca Astazou. In con- 
junction with Beech SFERMA have adapted a Travel-Air airframe to 
take turbine power. About to fiy. Cruising speed, 185-250 m.p.h. Fore- 
seen as an executive transport. 


Sud-Aviation Djinn Sud-Aviation SE-3130 Alouette I! 



















SAN D.140 Mousquetaire 


SFERMA Nord 1110 





Wassmer Jodel D.120 


Sud-Aviation SE-210 Caravelle Engines, two Rolls-Royce Avon. The 
jet transport that introduced the rear-engine formula. Intended for 
medium ranges, carrying 80 ———— at about 500 m.p.h. over stages 
up to 1,550 miles. A year after the first aircraft entered service 33 
Caravelles in commercial operation amassed 30,000 flying hours. Pro- 
duction has reached 6 aircraft a month—equal to one every four working 
days. Orders and options: Air France (24); Air Algerie (4+ 2 options); 
Sabena (4+4)- Varig (2+3); Finnair (3+3); Alitalia (4+4); Ar 
Maroc (2); SAS (18+8); United Air Lines (20+ 20); General Electric 
(1). Total, with two prototypes, 82 firm orders and 44 options. 


Sud-Aviation $O.1220 Djinn Engine, Turboméca Palouste. Two- 
seat helicopter with rotor driven by compressed air. Weight, 1,760Ib. 
Cruising speed, 62 m.p.h.; range, 125 miles. 133 ordered, of which 26 
are for nine foreign countries. Over 100 delivered. 


Sud-Aviation SE-3130 Alouette II Engine, Turboméca Artouste. 
Five-seat heli er weighing 3,300lb and cruising at 105 m.p.h. Endur- 
ance, 3}hr. Series of 500 being built at rate of 6 a month. 261 ordered 
by France, 217 for overseas, including 130 for Germany, 21 for Sweden, 
10 for Switzerland. 21 different countries use this helicopter. 


Sud-Aviation SE-3160 Alouette III Engine, Turboméca Artouste III. 
A seven-seater derived from the Alouette II. All-round performance 
improved. Series production foreseen for 1962. 


Sud-Aviation SE-3200 Frelon Engines, three Turboméca Turmo IIL 
Heavy helicopter (15,600Ib) for l’Aéronautique Navale, l’Armée de 
l’Air et de Terre, and civil operation. 20 passengers and crew of two. 
Speed, over 124 m.p.h.; endurance, 3}hr. Two prototypes fiying. 


Wassmer WA.30 Bijave Two-seat training glider derived from 
Javelot. Prototype on test. 


Wassmer Jodel D.120 Engine, Continental C.90. Wooden two-seat 
tourer. Built by SAN under the name D.117 and by Wassmer (with 
65 h.p. engine) as the D.112. Cruising speed, 115 m.p.h. Over 500 of 
the three models have been built. Production by Wassmer 5 per month 


Wassmer WA.40 Super IV Sancy Engine, Lycoming O-340. Four- 
seat touring and sporting aircraft. Fabric-covered tubular fuselage; 
wooden wing. Retractable undercarriage and variable-pitch propeller. 
Cruising speed, 152 m.p.h. Range, 775 miles. Series commenced 
Foreseen rate of production 4 per month. 


Sud-Aviation SE-3160 Alouette lil 
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AIR COMMERCE 


THE 2,000-HOUR AVON 


AFTER only nineteen months in airline service the Rolls-Royce 
Avon 524 has been approved by the ARB for an overhaul life 
of 2,000hr. The approval applies to BOAC’s Comet 4s. The same 
engine is in service with, or on order for, seven other Comet 4 
operators and ten Caravelle operators. The Avon is the first 
commercial jet to reach the 2,000hr figure, and now has one of the 
highest lives approved for any type of transport aircraft engine, 
being exceeded only by the earlier Dart and Proteus turboprops. 

The Avon entered service in October 1958 with a 1,000hr life, 
itself a record. During the 2,000hr overhaul period no internal 
inspection is required, and the only parts scheduled to be changed 
are two igniter plugs. Rolls-Royce said last week that total Avon 
maintenance time between overhauls, including installation and 
removal, averages “substantially less than four man-minutes per 
flying hour.” 


MASEFIELD INTERVIEWED 


THE airlines may come to adopt the differential fare—premium 
rates for supersonic jets on the one hand, and fares perhaps 
40 per cent less for subsonic 500 m.p.h., 200-seat aeroplanes. This 
was one of the points made by Peter Masefield during the BBC 
television programme Press Conference on June 10. He was being 
interviewed by Andrew Schonfield of The Observer, Denis 
Desoutter of Aeronautics, and Gilbert Carter of the Daily 
Herald. Other points made by Mr Masefield were as follows : — 
® A decision to go ahead with a British supersonic airliner must be 
made by the end of this year. It would take about six years to develop 
if the go-ahead were given now, but “I think the airlines won’t be ready 
for it for eight or nine years. . . . 
® “The supersonic aeroplane is in the frontiers of technology. It is the 
modern manifestation of national prowess. If we are not there we lose 
that vital link in our technical chain right through, not only in aviation 
but in every other industry as well. 
® “I would advocate collaboration with the United States in producing 
a supersonic transport. I think we might be able to bring Europe in as 
well, but if we had collaboration between one of our large new groups 
and a major manufacturer in the US, then we could expect (1) to be 
commercially sure that we weren’t going to be leapfrogged by somebody 
producing a Mach 3 aeroplane when we were producing a Mach 2; and 
(2) the combined resources of the US and this country would produce 
a better technical answer. 
® “The real problem is not the capacity of the aeroplane: it is rapidly 
coming the capacity of the hotels. This is going to be the thing that’s 
going to stop aviation developing. . . . 
® “Traffic is going up so fast that I think there’s room for additional 
[United Kingdom] capacity to be provided in addition to the two corpora- 
tons, and not always in strict competition with them. I think we’ve 


Communist feederliner 2: 
Now believed to be flying 
on test is the An-24, a 

passenger Dart 
Herald or Friendship type 
of feederliner designed 
by Oleg Antonov for 
Aeroflot; No details of 

turboprops fe 
available 
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Communist feederliner 1: This is the first reproduceable photograph 
to reach us of the MD-12, Poland's new 20-seat feederliner (“Flight,” 
November 20, page 613). Four 320 b.h.p. Narkiewicz WN-3 radials 
comprise the powerplant. Designed to meet a LOT requirement for 
internal services from short fields, the MD-12 first flew last August 


got to be very careful not to undermine the two corporations .. . 
but I think there’s room alongside them for a number of stronger 
independents than we've got today. 

@ “The new Air Transport Licensing Board will, I hope, have a means 
of sorting out this very difficult skein in the future with fairness and 
without undermining or diverting traffic from the two corporations. 
@ “The honest answer is that there’s no answer to the noise problem, 
and it’s going to get worse, I’m afraid. I have every sympathy with 
those who live round aerodromes because they are going to, I think 
and I’m afraid, have a rather uncomfortable time. You can’t redesign 
the engine. The by-pass engine is only slightly less noisy.” 


SET FREE AIR TRAMPING 


A BOOKLET published by the Airbrokers Association* strikes 
a blow for more freedom of the air in the air charter business. 
The Baltic Exchange Airbrokers, commonly known as Air Baltic, 
remind everyone—particularly governments and IATA, to whom 
an appeal for greater freedom is made—that “air chartering 
operations are greatly hindered by international restrictive 
practices.” 

Explaining the way in which scheduled services are controlled 
by bilateral agreements (and this part is a useful plain man’s 
guide to the subject of nationalism in air transport), the brokers 
point out how charter flights are subject to special government 
clearances “which can be, and often are, denied without any 
explanation.” 

Air Baltic, whose purpose is to co-ordinate supply and demand 
in the “large and growing field of business that lies outside the 
scheduled operations of the airlines,” considers that the business 
is being frustrated by governments who refuse clearances in order 
to protect their national carriers. The authors cite in some detail 
seven specific instances of charters that have been frustrated in 
this way, even though the national airline concerned (the name of 
Air-India occurs twice, as does that of PIA), could not do the 
charter itself. The Airbrokers hope for a freer outlook. 





*“Freedom of the Air,” available free of charge from The Airbrokers 
Association, Baltic Exchange Chambers, Bury Street, London EC3 


PNYA v. FAA 


[4st week we referred to the disagreement between the Port 
of New York Authority and the Federal Aviation Agency 
about the FAA’s proposed noise abatement rules for New York 
International. The differences of opinion are now explained. 

The Port of New York Authority, whose approach to the jet- 
noise problem has been in many ways exemplary, was quick to 
criticize the FAA’s proposed rules. It welcomed the fact that noise- 
abatement procedures were to be given the force of US federal law 
[the PNYA’s rules have no such teeth] and it welcomed the FAA’s 
proposed minimum height regulations for landings, which the 
PNYA have never been able, for ATC safety reasons, to enforce. 
But the PNYA regretted (1) that night jet take-offs were not, as 
required by the PNYA’s rules, prohibited except when flight paths 
took the noise way out to sea (i.e., from runways 25 and 22); and 
(2) that no specific noise limitation was proposed—i.e., while the 
PNYA requires that noise shall not exceed 112 PNDb (perceived 
noise decibels), the FAA say only that a climb to 1,500ft shall be 
made “as rapidly as practicable.” 

Footnote At London PanAm take a portable VHF set in a car to a 
point on the airport previously established by the Ministry of Aviation. 
This point is just prior to the first built-up area along the flight path of 
the runway concerned. As the jet approaches the vehicle the operator 
begins to count-down “—5, 4, 3, 2, 1.” The pilot gains as much altitude 
as possible before 3 and 2, and as these counts are reached he reduces 
power and hence noise. Pan American have a similar aid at Idlewild. 
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Suspended from rubber bungees the first Avro 748 
is seen on its last pre-maiden flight check— 
resonance-testing. The test equipment was 
developed by the Avro Research Group, which 
claims it to be “the most advanced in use in this 
country today” 


AIR COMMERCE... 


IATA WIELDS THE CANE 


PINES totalling £200,000 have reportedly been levied by IATA 
against ten major airlines involved last year in the Great South 
American Rate War. This fine, which was reported by the Daily 
Telegraph, would be the largest ever imposed by IATA’s enforce- 
ment office, although this cannot be determined with certainty 
because the fines imposed by the Association on its member air- 
lines are always kept secret. The ten airlines named are: BOAC, 
Aerolineas Argentinas, Panair do Brasil, Air France, Alitalia, 
Iberia, KLM, Lufthansa, SAS and Swissair—all of which operate 
over the South Atlantic into South America. BOAC will say no 
more than: “We have not been fined.” Asked whether the cor- 
poration expects to be fined, a spokesman said that nothing could 
be added to the foregoing statement. 

The rate war, it will be recalled, reached a high point in October 
last year with fare reductions of up to 40 or 50 per cent being 
offered in sales offices in Montevideo and Buenos Ki ires, although 
fare cutting had been general for some time before and unstable 
rates of South American currency exchange aggravated the situa- 
tion. The war was brought to an end at an IATA meeting in 
Paris in November with a gentlemen’s agreement among the 
airlines concerned. It is believed that this agreement has since 
been kept. 

Although all ten airlines are said to have admitted to their 
part in offering discounts on IATA fares for six months, accord- 
ing to the report they have been protesting about the imposition 
of fines. At a four-day meeting which ended in Amsterdam 
on June 9 the airlines reportedly withdrew and agreed to submit 
to the Association’s authority. It will be interesting to see how the 
fines appear in the 1960-61 accounts of the airlines concerned. 





THE LEC DOVE ACCIDENT 


HE conclusion reached by J. W. Duggan, Deputy Chief 

Inspector of Accidents, in his report* to the Minister of 
Aviation, is that the accident to Dove G-ALEC near Cardiff on 
May 6, 1959, resulted from loss of control by an inexperienced 
pilot during an attempt to restart an engine following asymmetric 
flight at very low altitude. 

Arrangements had been made by LEC Refrigeration Ltd for 
the aircraft to fly over the Cardiff Trade Exhibition and to “dip 
in salute” at the time of the opening. The pilot was required to 
comply with the sections of the Air Navigation Order which 
state that an aircraft shall not fly over a city below a height that 
would enable it to alight clear of the area in the event of failure 
of a power unit, or at a height of 1,500ft above the highest fixed 
object, whichever is the higher. In fact the aircraft made three 
runs over the exhibition “at very low altitude”—estimated to have 
varied between 200 and 1,000ft. 

On the final run it passed over the exhibition with the star- 
board propeller feathered. Rotation of the propeller indicated 
that the pilot was attempting to restart the engine. The aircraft 
yawed from side to side, climbed to clear some high trees, went 
into a steep right-hand climbing attitude, then dived almost 
vertically into the ground. The pilot, R. P. Chambers, 24, and 


Report on the accident to D.H.104 Dove 





*Civil Aircraft Accident. 


G-ALEC which occurred on May 6, 1959 near Maindy Stadium, Cardiff, 
HMSO 2s. 


Wales 


Now on test, 
mounted under the 
starboard wing of the 
second Douglas 
XF4D-1 Skyhawk, is 
this scale model of 
the General Electric 
CJ805-23 aft fan 
engine pod, intended 
for the Caravelle 7. 
Douglas Aircraft are 
responsible for the 
full-scale assembly 
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the three passengers were killed, and the wreckage caught fire, 

In examining the qualifications of the pilot, the deputy chief 
inspector of accidents determined that Mr Chambers had com- 
pleted a total of 256hr, of which 28hr were in Doves, of which 
probably only 3hr 45min were as pilot in command. Mr 
Chambers held a valid licence for the flight but had previously 
failed to pass a flying test for a Grade 1 rating endorsement. This 
was on the grounds that he was not competent to fly the aircraft 
under asymmetric flight conditions, and he had made arrange- 
ments to receive more dual instruction after returning from 
Cardiff. 

Examination of the wreckage showed that the flaps and under- 
carriage were retracted, the starboard fuel cock was in the “off” 
position, and that the starboard propeller pitch control was in 
the feathering position at the time of impact. It is probable, 
states the report, that during unfeathering the pilot omitted to ~ 
turn on the fuel. The aircraft lost airspeed due to the drag from ~ 
the windmilling propeller. Under these conditions there would 
be only a very small rate of climb on maximum power from the 
other engine. The report concludes from the fact that the star 
board pitch control lever was in the feathered position that the 
pilot had initiated refeathering action at the last moment. — 
the conclusions of the report are that there was no pre. 
failure of the engines or propellers; the pilot was inexperi 
in Dove aircraft and was not proficient in asymmetric flying; 
drag of the windmilling propeller caused a loss of airspeed; 
the flight over Cardiff was made below the regulatory minimum 
safe altitude. 


























































TWIN PIONEERS IN GERMANY 


COTTISH AVIATION have chartered a Twin Pioneer to 

Deutsche Taxiflug of Mannheim. The aircraft is 
evaluated on routes between Munich and Oberammergau 
between North Germany and the Frisian Islands, where 
short landing strips are available. 

Deutsche Taxifiug operate nine Dornier Do 27s and two Do 2 
and the Twin Pioneer is being considered as a supplementary bo 
with capacity for 16 rather than for only six passengers. 


official of Scottish Aviation is reported as saying: “This could 

be the beginning of an interest for us in Germany, although the 

aircraft is only on trial at the moment. We are hoping that the 
present evaluation will lead to other things.” }. 
A Scottish Aviation team is shortly leaving for a sales tour of a 
the Far East. "a 
fair 
BACK TO 10L/28R of | 
Out of commission since last winter, London Airport’s No. ! MBI 
runway (10L/28R) is now in use again. While it was closed had 
new lighting was installed and a concrete stub laid which wil fina 
eventually form the basis of a high-speed turn-off. Provision has N 
also been made for installation of red-and-white light RAE visual deve 
glide path indicators of the type installed on 28L last summer. m a 
The VGPI system has been modified slightly as a result of pilot’ for 1 
reports and it is expected to be effective in reducing scatter i Bagi 
the point of touchdown. the « 
The new lighting on 28R includes centre line lights and touch It se 
down zone lighting of the type first used at Gatwick. The latter Bars 


extends over the first 3,000ft of each end of the runway a 
comprises 12 pairs of transverse “barettes” at 250ft spacing. Each 
projects only 7in above the runway surface and consists of fou 
uni-directional high agen Ae ag at 5ft spacing. The centt 
line lights are similar touchdown zone lighting 
bi-directional, and are s a. at 100ft intervals. All these light 
are adjustable through five stages of brilliancy. 

In addition high- and low-intensity green threshold lights and 
high-intensity threshold wing bars are now provided at both 
of the runway. Taxying lighting has also been extended. 
new lighting is intended to improve a pilot’s judgment of mu 
way surface level when landing in poor visibility and to betr 
him to keep straight along the runway, particularly during 

Next winter 10R/28L (runway No. 5) will become m 
operational during its extension to 11,000ft. Art the same om 
lighting similar to that installed on 10L,/28R will be incorporm™* 
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CAN A MUNICIPAL 
AIRPORT PAY? 


plan to transform Baginton into a central airport for the 
industrial Midlands. Under construction and well advanced 
is the 5,300ft runway shown in the photograph below, the lay- 
ing down of which represents stage one of the four-stage plan. 
Eventually this runway could be extended to the south west to a 
total length of over 9,000ft. It is to have first-class approaches 
and will be fully up to the latest ICAO airport specification. Full 
extension of the runway is the final stage of the master plan. 

That losses on a civically-owned airport need not be excessive— 
and that profit potential exists—is shown in the accompanying 
graph of income and expenditure at Coventry over the past ten 
years. Overhauled aerodrome management in 1957 was responsible 
for drastic reductions in the cost of operating the airport, while 
income continued to rise. This fundamental improvement in the 
profit and loss account of Coventry corporation’s airport was 
brought about by intro- 
ducing a new element of 
enthusiasm into its 
operation. The aero- 
drome working team was 
pruned to the absolute 
minimum level for 
operational safety and 
the responsibilities—and 
hard work, particularly 
in the summer months— 


Tse. shape at Coventry is the first stage of a £500,000 


Coventry closes the gap: 
break-even point on the 
cost of operating Bagin- 
ton Airport was very 
nearly reached before the 
expansion project was 
embarked upon 


of the staff was com- 
mensurately increased. 
Additional trade was 
sought and a real effort 
was made to improve 
aerodrome service to a 
standard where it would 
become a byword 
throughout the country. 
Thus the changed face of Coventry’s finances owes more to human 
factors than to economic ones, but the results of good relationships 
are shown quite clearly in the balance sheet. 

Personalities must play a large part in such a situation and it is 
fair to put on record here that enthusiasm for the development 
of the city’s airport displayed by Alderman Mrs P. M. Hyde, 
MBE, and the airport manager, Sqn Ldr C. J. Batho, can have 
had no small part to play in the resuscitation of previously ebbing 
financial balances. 

Nevertheless the end of the road was almost reached in the 
development of the all-grass airport which, although extensive 
in area (387 acres within its present perimeter), was unsuitable 
for most air transport. Until the runway is complete the use of 
Baginton by turbine-engined types cannot be contemplated, and 
the city is anxious to attract operators using modern equipment. 
It seemed logical for the sake of the 400 Coventry businesses to 
develop the airfield that lies practically on their doorstep— 
Baginton is only three miles SSE (say, 12min drive) from the city 


Coventry's new terminal block includes inbound and outbound lounges 

and a two-way flow Customs room. More elaborate facilities are 

envisaged in later stages of development. Construction was by Vic 
Hallam Ltd of Nottingham 


centre. Also the location of Elmdon Airport 13 miles to the north 
west favours rather than negates the advantages of raising 
Baginton’s operational status. Elmdon, the argument runs, has a 
runway length in line with the prevailing wind of only 4,314ft. 
Lengthening is prevented by a railway line on one boundary and 
the A.45 trunk road on the other, and while it is not true to say 
that Elmdon cannot be extended the only practical direction for 
lengthening is at right angles to the prevailing wind direction. 
This rather reduces Elmdon’s usefulness as an airfield for the 
larger types of aircraft which should eventually use it—say, for 
instance, BEA Vanguards. 

Another advantage of Baginton which was considered before 
the extension plan was embarked upon was the airfield’s good 
weather record. It is claimed that the aerodrome is largely 
unaffected by mists and that the prevailing south-west wind is 
such that the main runway should have a usability prospect of 98 
per cent. In any case stage two of the plan includes construction 
of a 3,660ft secondary runway. 

The Ministry was approached for assistance, was sympathetic, 
but aid was refused. There was no option but for the airport 
committee to borrow the money and to go ahead on their own. An 
estimate of £215,000 had been made for the cost of the first stage 
of development, of which the runway was to cost £126,000; 
taxiways, a four-bay apron and lighting would make up the 
remainder. Postponing the introduction of the apron has saved 
about £30,000 and £183,000 was borrowed from the Ministry of 
Housing and Local Government on a 17-year loan. Work on the 
new runway has been proceeding at Baginton throughout this 


year. 

On August 15, when the runway opens, Baginton will be ready 
to receive commercial operators. In addition to the 5,300 x 150ft 
of the main runway there is a 600ft stopway at the western end 
and 700ft at the eastern end. There are 75ft shoulders on either 
side. The runway has been built on stabilized soil and the mini- 
mum LCN value is 45. Once the runway is in use the distances 
that will be available are:— 


06 24 
Take-off run ne it 5,300 5,300 
Emergency distance ae 6,000 5,900 
Take-off distance ... oa 6,100 6,000 
Landing distance... va 5,300 5,300 


The runway is now being equip with GEC approach light- 
ing, high intensity with one crossbar on the eastern approach, and 
low intensity with one crossbar on the western approach. Only 
low intensity lights are used at the western end because this is 
the direction in which the runway would be extended in later 
stages of the plan. 

A new terminal building has been constructed and a number 
of hangars are being erected. These will be leased on a basis 
which provides a seven-year break clause but at very low rates 
for operators who are willing to take long-term contracts. There 
is room for five fairly large-scale operators and Coventry are 
unreservedly looking for business. Upon whether they get it 
depends fulfilment of the remaining stages of the master plan. 
Jersey Airlines now operate four-times weekly summer DC-3 and 
Heron services, Don Everall also use the airport and Trans- 

(Concluded at foot of page overlea 





























Final stage of Coventry's 
master plan is shown by this 
model, which depicts the 
9,000ft runway. Now nearly 
complete, the first stage of 
development provides 5,300t 
with generous stopways 
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AIR 
COMMERCE... 


John Cunningham, D.H. 
Aircraft director and 
chief test pilot, wel- 
comes Misrair officials 
and the UAR chargé 
d'affaires to Hatfield 
on June 10. The map 
shows Misrair’s initial 
Comet 4C route network 
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MISRAIR GETS ITS FIRST COMET 


‘THE possibility that Misrair may order three more Comet 4Cs 
was mentioned at Hatfield last week by Ibrahim H. Gazarine, 
UK regional manager of the airline. e occasion was the 
delivery, “right on time,” of the first of United Arab Airlines’ 
three Comet 4Cs. The next is due to be delivered, Misrair told 
us, before June 30, and the third before December 31. The first 
aircraft, SU-ALC, left for Cairo the day following the ceremony, 
June 10, and it will be put into service on July 16 after the usual 
route proving and crew training. 

The Comet 4C is the first jet airliner to be operated by a Middle 
East airline, and it is by far the biggest aircraft ever adopted by 
Misrair. It is to operate five round trips weekly between Cairo 
and London via Rome calling at Geneva (once), Zurich (twice), 
and Frankfurt (twice). 

It might have been expected that, by introducing an aircraft 
with more than double the capacity of the Viscount, frequencies 
would have been reduced: however, Misrair’s Comets are not 
only replacing Viscounts service-for-service on the routes to 
Western Europe; the airline is also maintaining three Viscount 
round trips per week. 

Asked whether the airline was confident that this virtual trebled 
capacity would be filled, the deputy general manager, N. F. Raafat, 
said that Misrair was indeed confident. Viscount load factors on 
the routes concerned had, he said, been about 90 per cent 
throughout 1959. 

Mr Gazarine told us that Misrair plans to implement, possibly 
next year, its US traffic rights by operating a transatlantic service 
to New York, probably via London, and other plans call for a 


Comet service to India. Comet services to Kuwait, Jeddah and 
Khartoum will be introduced from July 16. 

On the subject of Misrair’s possible integration with the Arab 
League’s proposed Pan Arab Airways, Mr Gazarine was non- 
committal, though he said that plans for such a common aero- 
nautical policy were still alive. He discounted the suggestion 
that Misrair and MEA, both being Comet operators, might 
rationalize maintenance and spares, though he said that the 
existing pool agreement between the two operators on the Beirut - 
Cairo route had worked extremely well for the past five years. 

The handing-over ceremony last week was performed by the 
deputy managing director of de Havilland Aircraft, R. E. Bishop. 

Relations between Misrair and de Havilland go right back to the 
beginnings of the airline in May 1932, the Egyptian airline’s first 
aircraft being a D.H.60 Gipsy Moth. Subsequently Misrair 
operated five D.H.89s, two D.H.86s and two D.H.84s. 

Mr Gazarine spoke highly of the Rolls-Royce and Vickers sup- 
port for the Viscounts that they have operated since 1955, and 
he said that Misrair felt the same degree of confidence in de 
Havilland. Despite the most attractive offers from American jet 
airliner manufacturers who had, he said, “almost offered to give 
their aeroplanes to us,” Misrair had always wanted the Comet. 

The deputy technical director, Hussain Tewfik, said: “We 
know British aircraft and we want to go on buying them.” The 
Russians had offered Tu-104s at “very extended hire purchase 
terms,” though with the “unacceptable” condition that engine 
overhauls had to be carried out in Russia. Misrair was, he said, 
interested in the VC10 as a possible successor to the Comet 4C. 





GERRY FREEMAN RESIGNS 


ONE of the stalwarts of the independent airline scene, G. H. 
(Gerry) Freeman, has resigned. He has given up his position 
as chairman of Transair, a company that he founded in 1947 and 
which he built up into one of the most efficient and respected 
(and highest-morale) operators in the business. 

When he sold out to Airwork in 1956 he retained much of his 
independence, but the British United Airways consortium has now 
swallowed Transair’s separate identity and he has decided that the 
time has come for him to withdraw. It would be a sad loss to 
British air transport were he to make no further contribution to 
the industry. 


SOUTH AFRICANS BOYCOTT FACTS 


CRITICS of South African Airways are fond of suggesting, 
rather unfairly, that the Union’s national airline is run by 
railwaymen. Those who have sampled SAA’s excellent service 
might well reply that if this is the case, there should perhaps be 
more railwaymen in the airline business. 

But in one respect SAA’s management is open to criticism. 
The standard of their annual report is low. The first point that 
strikes a regular reader of airline reports is that this one is con- 
siderably out of date. For instance, it is probably safe to say that 
few people are interested in mid-1960 to learn that “on August 27, 
1958, all activities were transferred . . . to the new airport at 
Bloemfontein.” The next thing that strikes the reader is the drab 
appearance of this report; indeed, the departure scene reproduced 
on the front cover could hardly look less inviting. 

But these are perhaps superficial criticisms. Of much greater 
significance is the fact that the authors appear to have deliberately 
said as little as possible about their airline’s activities. For 
example, the report lacks eyen a rudimentary set of financial 
accounts, the discussion of money matters being limited to the 
bald statement that revenues fell from £8.7 million to £8.6 million 
while costs rose from £8.0 million to £8.8 million. When so little 
a is given, expressions such as surplus or deficit are of little 
vaiue. 

Turning to the statistical side, again the report is quite 


inadequate, There are no figures for passenger-miles, seat-miles, 
load ton-miles, capacity ton-miles or load factors. For the record, 
the only traffic statistics given are passengers carried (down from 
309,000 in 1957/58 to 297,000 in 1958/59), freight ton-miles 
(down 23 per cent from 4.1 million to 3.1 million) and mail ton- 
miles (up 15 per cent from 3.1 million to 3.5 million). 

Perhaps the most surprising shortcoming of the report is the 
failure of the text to describe what has been happening on the 
commercial side. To take an example, the remarkable fall in 
freight business can be established as being almost entirely due 
to the fall of traffic on the Springbok service to Europe. This 
decrease is not too informatively attributed “to a reduction in 
the volume of freight offered for conveyance by air.” The equally 
remarkable 20 per cent increase in mail on the Springbok service 
is passed over without comment, and there is no word in either 
the English or Afrikaans version about future prospects. 





CAN A MUNICIPAL AIRPORT PAY? 
(continued from page 849) 


European Aviation are another operator to move in. Orion are 
to do so in September but there is still room for others and 
Coventry’s airport committee guarantees them a welcome. 

A manual homer is the sole aid available at present, but 4 
CRDF will be available shortly. Later this will be backed up by 
either a Decca 424 airfield radar (in any case radar is available 
throughout the Birmingham control zone) or by the type of 
approach aid opted for by the airlines themselves, say ILS. 

Of the other projected stages of the plan, stage two provides for 
a secondary runway, apron, access road and for a terminal block 
and new control tower. These could be provided for an 
estimated £148,000, bringing the total to rather over £350,000. 
Stage three provides for relatively minor improvements and stage 
four for a major extension of the runway up to 9,000ft or more 
with additional taxiways, lighting and road diversions. Each stagé 
must show a profit—or i+ ~ potential—before the following 
stage is embarked upon. by the time that the fourth stage 
reached flying from Coventry should be big business indeed. 
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FLIGHT, 17 June 1960 


HE decision to use “perceived noise decibels” as a measure 

of aircraft noise is an encouraging advance in the Ministry 
of Aviation’s jet noise policy. The limitations of the misleading 
common-or-garden decibel, which were recognized elsewhere 
more than 18 months ago (Flight, November 7, 1958), have 
at last been officially acknowledged. In the Commons debate on 
jet noise on June 3, Mr Rippon, Parliamentary Secretary, said : — 


“I can inform the House that it has been decided to adopt ‘perceived 
noise’ expressed in decibels, or PNdbs, as the most suitable unit at 
present available for the relative assessment of annoyance caused by 
aircraft of different types. 

“We accordingly introduced on June 1 a revised limitation of 110 
perceived noise decibels measured in the main built-up areas under the 
take-off paths at London Airport to which operators of jet aircraft will 
be required to adhere by day. This limitation is broadly equivalent to 
a sound pressure level of 97 decibels. 

“The hon Member for Hayes and Harlington said that he would 
prefer these measurements to be in noys. That is the same measurement 
as the perceived noise decibel. The only difference is mathematical. 
Noy is arithmetical. The perceived noise decibel is logarithmic, as is 
the decibel measurement to which we are now accustomed. In future, 
anyone who wishes to do so will be able to translate the measurements 
of perceived noise decibels into noys, if he is so minded.” — 

The perceived noise decibel, PNdb, was invented in 1958 by 
the Port of New York Authority’s acoustical consultants, Bolt 
Beranek and Newman.* Its scientific basis was explained in 
Flight for August 14, 1959 (page 10, “Noise in the Jet Age”). 


One reason why the db is so misleading is that the loudness of, 
say, a 100db sound at 4,000c/s is nearly twice that of a 100db 
sound at 100c/s. But the db was shown by the tests to be even 
more misleading when noise, as distinct from loudness, was con- 
sidered. Briefly to recapitulate, the PNdb was the outcome of an 





*“Studies of Noise Characteristics Of The Comet 4 Jet Airliner And 
Of Large Conventional Propeller-driven Airliners,” prepared by Bolt 
Beranek & Newman Inc for the Port of New York Authority, October 
1958, Sections D-3 to D-16. (Also similar volume for the Boeing 707-120.) 


What is a PNdb? 


extremely thorough series of tests by Bolt Beranek and Newman 
on people’s reactions to the noisiness, as distinct from the loudness, 
of sounds from aircraft. These tests were described in detail in 
the report. The PNdb is an empirically derived measure of 
noisiness which takes into account the effect on the human ear 
of sounds in different frequency bands, since it is these that 
influence noisiness. The relationship of the PNdb to the db 
(which, being a measure of sound pressure only, can just be read 
off a gauge) depends on the type of aircraft, its distance from the 
listener, power settings, and so on. A typical PNdb/db relation- 
ship for various jet and piston aircraft was illustrated in a graph 
on page 640 of Flight for May 6, and some tabulated figures 
were given in our issue of November 7, 1958. 

The PNdb is not, with respect to Mr Rippon, the same measure- 
ment as the noy (another term, sometimes rendered as N, invented 
by Bolt Beranek and Newman). But these units are directly 
related, as may be seen from the adjoining scale. The virtue of N 
is that, being arithmetical and not logarithmic, it is more easily 
understood by non-technical people. When noise is doubled, Ns 
are doubled and so on. For example, it is not readily apparent 
that 110 PNdb is roughly twice the noise of 100 PNdb. This is 
apparent from the equivalent figures for N, which are 125N 
and 64N. (Incidentally the Ministry’s 110 PNdb limit is 2 PNdb 
less strict than New York’s.) 

In continuing to urge the case for N rather than PNdb, Flight 
has in mind the following passage from the foreword of British 
Standards, BS.3045, 1958: — 

“For some purposes, especially to convey to the non-specialized 
the relative loudness of different sounds, it is preferable to express 
loudness values in the units of an alternative scale. This scale, in 
which the reading is expressed in [N], is so constructed that the 
apparent ratio of the [PNdb] of two sounds, as judged by normal 
—- is given directly by the ratio of the [N] values of the 
sounds.” 
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(“Straight and Level,” page 831; New York and the FAA, page 847] 


BREVITIES 


Sir Patrick Dollan has retired from the board of BEA after nearly 
14 years’ service. He will continue to hold office as chairman of the 
Scottish Advisory Council. 


It is reported that Qantas and CPAL are discussing the possibility of 
pooling services between Australia and Canada. A further meeting, in 
Vancouver, is likely to take place later this month. 


The prices of the Convair 880 and 600 are due to be increased by 
amounts ranging from 4 to 44 per cent as from July 1. Convair say 
that this has been made necessary by “rising labour and material costs.” 


Delta’s initial order for ten Convair 880s, all of which are to be 
delivered in 1960, has been supplemented by a further order for three 
aircraft to be delivered in August and September 1961. 


The price quoted by Protea Airways as the cost of each of the five 
Do 28s that it has ordered is £16,000. The company’s applications to 
operate a network of domestic services in the Union of South Africa 
are being strongly opposed by SAA and by eight other operators. 


The Spanish authorities have apologized to Continental Air Transport, 
the Southend independent which had two Vikings detained (one at 
Barcelona and the other at Palma) last week because of difficulties over 
diplomatic clearance. Spain admits that there had been an error. 


International Aeradio, who now operate in 30 countries, announce 
three new contracts: (1) for a new Flight Information Centre for the 
Aden Government; (2) three air traffic control officers for duty at Nicosia; 
and (3) two ATC officers for Accra, and an operations officer for duty 
with the Ghana Government Civil Aviation Department. 


“Skycoach” is the name to be given by BOAC, British United Airways 
and their British colonial partners EAA and SAA to the new third-class 
cabotage services to Africa. They will be operated by Viscounts as well 
as by Britannias, and the frequency will be fortnightly to East Africa 
and to the Central African Federation. 


TAA’s perfect safety record was broken on July 11 when a Fokker 
Friendship, with 25 passengers, including 16 schoolchildren, and a 
crew of four, disappeared after circling Mackay Airport for 45 minutes 
unable to land because of fog. Bodies and debris were later recovered 
from the sea. It is reported that attempts are being made to salvage the 
wreckage. TAA has not killed a passenger (nor is it believed to have 
seriously injured one) since its formation 14 years ago. 


New Guinea, which has been largely opened up by the aeroplane, has 
recently seen the introduction by Papuan Air Transport, Patair, of a 
Piaggio P.166. It is based at Jackson Field, Port Moresby, and accord- 
ing to the Australian DCA, Donald Anderson, it is proving “a good. 
and rugged performer.” He expects to see more in service there 


A BOAC Comet 4 over-ran the end of the runway on landing at 
Montevideo on June 7. No one was injured and no damage was found. 


July 18 is the date tentatively arranged for civil aviation delegations 
from the USA and the USSR to meet in New York to discuss a bi-lateral 
air agreement. This would, if successful, be followed by direct New 
York - Moscow air services. 


On June 9 the Civil Aviation (Licensing) Bill, 1960, received the Royal 
Assent. It becomes an Act. Now awaited are the Regulations that are to 
be issued by the Minister of Aviation, as provided for in the Act, in 
respect of such matters as the way in which applications for licences shall 
be made; how appeals shall be dealt with; the assessment of fees; the 
information that should be required of applicants, etc. 


The An-24 feederliner (sketch: page 847) is intended, according to 
Y. Loginov, head of Aeroflot, to replace piston aircraft on domestic routes. 
It will carry 32 passengers in the standard version and 40 in a high- 
density configuration at a cruising speed of up to 326 m.p.h. Range is 
said to be 900-1,240 miles, and take-off distance 500m. Mr Loginov 
also referred to the Tu-124 which is said to resemble closely the Tu-104 
but with double-flow Soloviev turbojets and a take-off (presumably 
distance-to-unstick) of about 2,500ft. 
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VOR Accuracy 


In an information circular, No 51/60, the MoA has placed on 
record certain VOR characteristics which, although not unknown 
before, show the kind of performance which is officially ex- 
pected of VOR. The circular draws the attention of pilots to 
the fact that VOR can be used only when the aircraft is in radio 
line-of-sight with the beacon and that satisfactory performance 
cannot be expected at ranges of more than 200 miles. It notes 
that most countries in the European Mediterranean ICAO region 
agree that overall VOR accuracy is +5°, representing a track- 
keeping accuracy of +5n.m. at 60n.m. from the beacon and 
17.5n.m. at 200n.m. It notes further that the UK and some other 
states consider that overall accuracy is in fact +74°, giving 
+5n.m. at 40n.m. Where the better accuracy can be proved by 
flight tests, this is being used. VOR beacons marking a given 
segment of a 10n.m.-wide airway may therefore be more than 
80n.m. apart. 

The circular also warns that interference may limit the useful- 
ness of individual VORs beyond certain protection heights and 
ranges and that these are to be listed in the Air Pilot. 

ere are now six operational civil VORs in Britain and nine 
more ought by now to have been installed to give coverage over 
most of the British Isles. Corresponding MF facilities were to be 
withdrawn as the VORs came into service, but this is not now 
being done until January 1961 because certain operators are 
experiencing difficulty in obtaining VOR receivers. Special 
waivers are being issued for such operators flying in those parts 
of controlled airspace where VOR has become mandatory. 


Eurocontrol Approved 


Durinc his visit to Rome recently the Minister of Aviation, 
Duncan Sandys, announced the British Government’s approval 
of the amendment draft convention and protocol for establishing 
Eurocontrol, the organization intended to provide control of air 
traffic over Western Europe. Mr Sandys said that the expanding 
volume of traffic had made Eurocontrol essential. 


Collins to Manufacture in Britain 


ANOTHER American electronics manufacturer is to establish a 
production source in Europe. Collins Radio Co has formed a 
new company called L.C.E. Ltd jointly with Joseph Lucas 
(Industries) Ltd through its subsidiary G. and E. Bradley Ltd. 
Already established in England is the Collins Radio Co. of 
England. This concern will remain active as a service and sales 
agency for Collins equipment; and Jonathan H. Lasley of the 
English company is to become vice-chairman of L.C.E. Chairman 
of the new company will be Lord Halsbury of Joseph Lucas 
(Industries). Other directors include C, F. Finch of G. and E. 


Testing a sub-unit of the Canadian Marconi Doppler radar before final 
assembly. A note on the latest order for this successful equipment 
appears above 
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The control tower of Moscow's new Sheremetyevo airport brought into 
use for international traffic on June 1. Some small radar scopes are 
on the left. Note the alarm clock and flag on the console 


Bradley, James G. Flynn, Jr, F. C. Huston and R. C. Frost of 
Collins Radio Co, and C. W. Griffiths of Joseph Lucas (Indus- 
tries). In addition, Kenneth Jones has been _—— a director 
and general manager of L.C.E. and a chief engineer will be 
appointed from the Collins research and — staff in 


America. The present address of L.C.E. is Electral House, 
Neasden Lane, NW410, and factory premises are being 
sought. 


Among the Collins equipment likely to be produced in Britain 
are the range of airborne VHF communication and navigation 
radio, aircraft aerials, ground-based radio and the Kineplex high- 
speed data-transmission system. 


Marconi Radar for New Zealand 


A FURTHER order has been ed with Marconi by the Civil 
Aviation Administration of New Zealand for 50kW, 50cm S264 
surveillance radars. One is already operating at Wellington Air- 
port and another is on order for Ohakea; and the latest order 
is for two S264s, together with three display consoles and ancillary 
equipment, for Momona Ai Dunedin. The value of the 
latest order, which was obtained through Amalgamated Wireless 
(Australasia) Ltd, is in the region of £80,000. 


Six Months Electronics Exports 


Durinc the last six months, British radio and radar equipment 
has been exported to 22 countries. Cossor airfield radar has been 
sold to Kenya and Yugoslavia, for installation respectively at 
Nairobi and Belgrade; and wind-finding radar has gone to New 
Zealand. Decca Radar display equipment has been sold to 
Switzerland for use at Zurich and Geneva airports; and Decca 
weather radar has been sold to Belgium, Denmark, West Germany, 
Cambodia, the US and the Argentine and wind-finding radar to 
West Germany, India, Brazil, Australia and Malaya. 

In face of intense US competition, Ekco Electronics have pro- 
vided airborne weather radar for Comnees operated by Middle 
East Airlines, CMA (Mexico), and Olympic Airways and for 
Argosies to be operated by Trans-Arabia Airways. Marconi have 
sold high-power surveillance radar for Rome/ Fiumicino — 
and Dunedin, New Zealand. Pye are providing a complete ILS 
installation for Nairobi/Embakasi. A full complement of com- 
munications radio and beacon transmitters is being supplied by 
Redifon for Belgrade airport as well as a number of 1kW 
transmitters for the Canadian Department of Transport. 

The Comet fleets of Olympic Airways and Middle East Air- 
lines are to be equipped with VHF communications and naviga- 
tion radio by Standard Telephones and Cables. Among the very 
few military orders about which details have been released are 
one for 14 UHF ground stations from Elliott Brothers (London) 
for the Portuguese Air Force and another for a quantity of four- 
channel HF radios for Indonesian Gannets from Standard 
Telephones and Cables. 


Dopplers for CPAL and SAA 


Douctas DC-8s to be delivered to Canadian Pacific Air Lines 
from next August are to be equipped with duplicated Doppler 
radars and navigation computers produced by the Cansdien 
Marconi Co. Similar CMC equipment has been ordered by South 
African Airways for their Boeing 707-320s. 
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Cranfield 


Open Day 


CURRENT ACTIVITIES AT .THE COLLEGE OF AERONAUTICS 


HE 1960 Open Day of the College of Aeronautics, Cranfield, 
Beds, was held on Friday, June 10. Two days earlier we were 
privileged to visit the College and learn something of their 
current programmes. In addition to the main Diploma Course, 
which is currently being taken by almost 200 students, and the 
well-known One-Year Courses and NATO Guided Missiles 
Course, the College has also sponsored a course in space tech- 
nology, a Work Study School and an Advanced School of Auto- 
mobile Engineering. The Work Study School has now been going 
for some time and has expanded to such an extent that it is 
handling between 300 and 400 students per year. From October 
of this year the ASAE is scheduled to provide suitable post- 
graduate students with a one-year course aimed at turning out 
suitable leaders for the motor industry; it is widely held that such 
a course has long been needed in this country, and it is notable 
that Cranfield should have been chosen as its location. _ ; 
Likewise, space technology is appreciated as a field in which 
a vast amount of knowledge must be imparted in the minimum 
time, and Cranfield expects great success with its one-year courses, 
the first of which will begin in October. Candidates are now being 
accepted, requirements being education in “an appropriate tech- 
nical subject” to the equivalent of a good British honours degree, 
together with an understanding of written and spoken English. 
Each year the Department of Aircraft Design sponsors a study 
project for a particular type of aeroplane as an exercise, taking 
a programme from the initial concept to the completion of the 
basic design stage. Much interest was aroused last week by the 
1960-61 project, which is a “gothic delta” airliner with a design 
cruise Mach number of about 2.2. Although a tunnel model did 
not exhibit this feature, the design is predicated on the use of 
acute conical camber resulting in markedly downswept outboard 
portions of the wing (where the leading edge becomes the tip) to 
improve the spanwise lift distribution and reduce the bending 
moments. Such a design will require great quantities of basic data 


for it to be really factual, and the Ferranti Pegasus computer 
which the og will shortly install has a considerable backlog 
of programmes for this project. 

The computer will also be valuable to the Department of 
Flight, who expect to acquire masses of data from their fully 
instrumented Morane Saulnier Paris. The Department of Aircraft 
Design’s aircraft exhibition has recently benefited by the addition 
of a Canadair Sabre—purchased for $1 from the RCAF—and the 
airframe of the Hawker P.1121. New equipment in the Department 
of Aerodynamics includes a hot tunnel, for studies of ablation, and 
a 2in shock tube. An interesting investigation in the 8ft x 6ft 
low-speed tunnel concerned the flow over an acute delta wing with 
edge blowing, both in ground effect and above. The Aircraft 
Electrical Engineering Department is being rationalized and 
extended, has built itself an impressive distribution switchboard 
and is equipping a laboratory for the study of complete electrical 
systems, shaft power being drawn for this purpose from a pair of 
electric motors each giving 150 h.p. from 3,000 to 12,500 r.p.m. 

Although the College is still predominantly aeronautical its 
future appears to involve diversification as extensive as that of the 
industry with which it is so intimately associated. Quite apart from 
the schools dealing with work study and car design, one can find 
numerous examples of the manner in which the College has been 
found well adapted to conduct research in non-aeronautical fields. 
The College has recently developed a new pattern of face milling 
cutter which will machine high-tensile steels in the fully hardened 
condition, and the Department of Aircraft Economics and Produc- 
tion have continued their evolution of new techniques which are 
now being studied by virtually all industries. The Department of 
Aircraft Materials is becoming increasingly able to handle 
advanced research on its own account, while the structural and 
mechanical laboratories of the Department of Aircraft Design are 
being called upon to conduct investigations into nuclear-reactor 
shells and similar non-aero structures. 


HOLIDAY AIR DISPLAYS 


"THERE were four air displays on Whit Monday, two of them in 
the south and two in the north. The one nearest London, at 
RAF North Weald, attracted the day’s biggest attendance— 
estimated at 75,000—but had the poorest weather; so that when 
Leon Biancotto arrived from his performances in the north with 
a few moments in hand and time to look around, he remarked on 
R/T to the North Weald organizers, “You have the crowds— 
they have the weather.” “They” were the displays at Hucknall, 
near Nottingham (organized, like North Weald, by the RAFA), 
and at the Leeds-Bradford Airport, Yeadon (sponsored by SSAFA, 
the Soldiers’, Sailors’ and Airmen’s Families Association). At 
Hucknall there was an official attendance of 35,000 and the weather 
was beautifully fine and warm; at Yeadon they had about 30,000 
“paying guests” and some low cloud at one point in the display. 
Biancotto astonished and delighted spectators at all three 
venues, with his remarkable aerobatics in the yellow Nord 3202. 
The fourth meeting of the afternoon, at White Waltham, had 
a special character: it was the 21st anniversary flying display of 
the Women’s Junior Air Corps and attended by the WJAC chair- 
man, Viscountess Leverhulme. Appropriately, WJAC pilots 
opened and participated in the flying programme; and in a varied 
afternoon’s entertainment, mainly contributed by light aircraft, one 
of the most notable performances was the aerobatic display by 
Michael Popoff in the Archbishop—which he is to fly in the 
Lockheed Aerobatic Competition next month. The most unusual 
item was Wg Cdr Turnbull of the RAF, taking “seven league 
leaps” across the airfield under a brightly coloured Humpty 
Dumpty balloon. One performance which White Waltham shared 
with Hucknall and North Weald was the traditional “dogfight” 
between Spitfire AB910 and Hurricane P2865, flown handsomely 
by Jeffrey Quill and Bill Bedford respectively. 
But in general White Waltham had a decorous and ladylike 
afternoon compared with the sound and fury of jets at Yeadon, 
Hi hall and North Weald, many of the “turns” commuting from 
one display to another—so that a hypothetical spectator, sitting 
a few miles up, would have seen (cloud permitting) a busy criss- 
cross of afternoon traffic between Yorkshire, Nottinghamshire and 
Essex. One show which Yorkshire had to itself was the Italian 
Force aerobatic team, mounted on Thunderjets; so spectators 
at Yeadon had an opportunity of comparing them with No 111 
Sqn, who participated in all three of the major displays. A 
correspondent who was at Yeadon writes: “The accent was very 
much on aerobatics, there being tremendous interest in the fact 
that Treble-One Squadron and the Italian Sth Air Brigade’s Getti 


Tonanti team were appearing in the programme. The Italians, 
trailing gay lines of vari-coloured smoke from their F-84Fs, were 
unfortunate in that the only patch of low cloud to cross Yeadon 
during the course of the programme happened by right in the 
middle of their performance—restricting some of their more 
striking manceuvres.” 

A Vulcan did a Yeadon touch-and-go and visited Hucknall and 
North Weald, where the USAF contributed to the displays by 
showing the fighter, tanker and reconnaissance aircraft it operates 
in this country. There were some splendid synchronized aero- 
batics, by two pairs of Jet Provost 3s from the Central Flying 
School, at all three of the major shows; and at North Weald 
similar manceuvres were carried out in Chipmunks, by members 
of Cambridge University Air Squadron. There the weather 
worsened so much that a Canberra of No 76 Sqn (item No 18 on 
the programme) had to take off in rain. At Hucknall conditions 
remained beautifully fine; and the absence of strong winds helped 
Baron de Serigny in his brilliant crazy flying in a Tiger Moth, and 
the two Skydivers parachutists (J. N. Hoffman and Tony 
Charlton) to do their delayed drop accurately into the airfield. 

Altogether, a good Whit Monday for displays, as our corres- 
pondents in seven-league boots have reported. In retrospect, two 
thoughts suggest themselves. It is a pity that the Italian Air Force 
team was not more ubiquitous; and where was the Fleet Air Arm? 


HARRY HARPER 


WRITER on aeronautical subjects since the days of Blériot and 
the Wrights, and the first air correspondent to be appointed by a 
national newspaper (the Daily Mail), Harry Harper died in 
hospital at Epsom last week at the age of 81. His lifetime had been 
energetically spent in publicizing the cause of aviation, both as 
Daily Mail air correspondent (1906-26) and in the 20 books he 
wrote. His connection with Lord Northcliffe, for whom he was 
aeronautical secretary (1914-18), occurred at a time when the 
latter was offering big prizes for pioneer flights; and when North- 
cliffe in 1917 was made chairman of the first Civil Air Transport 
Committee, set up to plan a future for commercial flying, Harper 
was appointed technical secretary. The titles of some of his books 
indicate the changes he witnessed in his career as an aviation writer, 
from Aircraft in the Great War to Dawn of the Space Age; and 
the title of a book he wrote in collaboration with Graham Wallace 
aptly sums up his career—Flying Witness: Harry Harper and the 
Golden Age of Aviation. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by corres s in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases aceompany letters. 


The Kufra Blenheim—Final Chapter 
OUGH I, unfortunately, missed Peter Masefield’s letter on 
the “Middle East Mystery,” I was intrigued to read the more 
recent letters on the same subject in two of the April issues of 
Flight. ware I might be permitted to write a further chapter to 
the story 

Barly 4 in 1959 my unit, No 1 (Field) Squadron, RAF Regiment, 
received a request from the Imperial War Graves Commission to 
recover the remains of eleven airmen from two separate locations 
im an area approximately 170km north-east of Kufra. About that 
time I also received a sighting report of a Blenheim aircraft from 
an oil exploration company. ¢ position given was almost coinci- 
dent with the northernmost plot forwarded by the Imperial War 
Graves Commission. 

Having need to visit the Kufra area some months later, it was 
decided to make the two positions the objectives for a desert navi- 
gation exercise. In November last, a column of six Land-Rovers 
from the squadron found the Blenheim without difficulty in three 
days after a direct cross-country journey of nearly 500 miles. 
As Mr Kennedy-Shaw suggested in his letter, it was located 
near Garet Thalma Saghir—six miles south-west. This was the 
aircraft from which the sole crew-member survived. Alongside 
were the graves of three airmen. They now rest in the Acroma 
(Knightsbridge) War Cemetery. Unfortunately someone from 
Kufra had visited the aircraft a short time before us and removed 
much of it for salvage. 

An extensive search of the second area, some 50 miles to the 
south-east, was made without success. A further disappointment 
was that on our return journey we unknowingly passed close by 
the American Liberator Lady be Good, which lay only 40 miles to 
the east of our course. 

I am able to corroborate most of Mr Burchell’s letter. His 
account is indeed extremely accurate. His mention of the water 
hole near the located aircraft amazes me, since the immediate area 
was searched in detail. Perhaps the desert had claimed it during 
the intervening years. 

RAF, El Adem J. R. Spencer, Sqn Ldr 

(We had not intended to reopen this correspondence, but Sqn Ldr 
Spencer’s letter is of such interest that it deserves to be made an 
exception.—Ed.] 


Airline Captains’ Pay 

N his letter on “Airline Captains’ Pay” Mr T. Beven misses one 

important point. The reason the corporation pilots receive 
more pay is simple. They are twice as good as independent 
pilots. Not only are they a better “type” but their standard of 
flying is far, far higher. One only has to listen on the R/T to 
realize not only the greater efficiency of the corporations but the 
nicer kind of voice. And, of course, one has only to meet them 
in bars overseas to realize which sort of company the gin-soaked 
wreck holding on to the counter with shaking hands is from, and 
to which corporation the gentleman sipping his champagne 
belongs. 

More power to the corporation types. May they get another 
rise, even if it does mean an extra sixpence on the income tax. 

Feltham, Middx P. O. N. Trius 


Cranwell’s Earliest Days 
‘THE letter from Mr N. A. Nunn published on June 3 revived 

memories of Cranwell in its early days which may be of interest 
to him and others. 

I was drafted to Cranwell (HMS Daedalus, as it was then 
called) and found on my arrival that it consisted of a farmhouse, 
which housed the officers, and some outbuildings which formed 
the mess deck and sleeping quarters for the ship’s company. 
Otherwise it was a maze of foundations of things to come. 

Very soon a Zeppelin nosed its way very low and slowly across 
the meadows which were eventually to become a major training 
station, but we had not so much as a peashooter to let off and the 
airship went on its way unharmed and, we hoped, having learned 
very little. 

Remarkably quickly the project took shape and it was a great 
thrill when our first aircraft arrived—a Maurice Farman and a 
504K, as I remember. Later we had Nieuport Scouts, Curtisses, 
Bristol Scouts, and Sopwith Camels and, finally, the large 
Handley Page bomber, with which it was intended to attack 
Berlin. Near the site of the present college were the airship sheds 
housing rigid, coastal patrol and sea-scout airships and a large 
hydrogen plant, all under the command of Waterlow and Corbett. 
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FORTHCOMING EVENTS 
June 12-18. pypeenetenst Institute of Welding: Annual Assembly in 


e 
June 17-18. Aero Club: Rally, Mende-Brenoux 
June 18-19. Wast Aero Club of France: 14th International Wine Rally, 


Angers 
June 19. French ~y A Club: Rotorcreft Grand Prix. 
19. Yorkshire roplane Club At Home, Yeadon. 
June 22-28, FAI: pod oo of Europe Sues date). 
June 25. RAFA Air Display, Staverto: 
June 25-27. RAeC: Invitation Air Rally, Escoublac/La Baule. 








June 28. Guild of Air Pilots and Air Navigators: Presentation of 
Meteorological Office Awards. 

July 1-4. Bienne Aero Club: Swiss Watch Rally, Bienne. 

July 1-4. Palermo Aero Club: Aerial Tour of icily. 

July 2-3. Flying Doctors’ Meeting, Vittel. 

July 2 Reval Aero Club: —_ Rally, St Gatien, Deauville. 


-4. 

July 2-10. West Aero Club of France: Gliding Competition, Angers. 
July 8-9. Royal Aero Club: Lockheed international Aerobatic 
Competition and King’s — Suse, Baginton. 

July 8-10. — Aero Club Compe 
ly 9. RAFA and Exeter Airport “te pisplay,. Exeter. 
July 9-10. a Normandie Aero Club Rally, 
July 10. Elstree Flying Club: Pilot's Rally,” Elstree Aerodrome. 
July 10. Leicestershire Aero Club At Home, Leicester East/Oadby. 
July 16. Parachuting Competition, Woburn A a Seber. 
July 17. Royal hee Club Rally, Woburn Ya 
July 23. paw A Air Corps: Open Day, Middle Wallop, Stockbridge, 


iy 2-36. Trento Aero Club: 10th Aerial Circuit of the Dolomites. 

uly - 

August 1. Gliding Weeks: Yorkshire GC., Sutton meng London GC., 
Dunstable; Derby and Lancs GC., Camphi 











Many good fellows bit the dust of Cranwell, evidence of which 
exists in the little churchyard of Cranwell church, but casualties 
were inevitable in those pioneering days and with the bunch of 
fire-eating youngsters that clamoured for flying thrills. 

Apart from the names mentioned by Mr Nunn — were many 
celebrities who come to mind: Fleet S , The Master 
of Sempill, Lt Cdr Potter, Maj Whi Whine Mah Maj "Louis Greig 
(equerry to the late King), “Jointy” Williams and the first con- 
tingent of “Wrens,” who caused a great stir, as also did the 
replacement of sick-berth attendants by nurses. 

I remember the gradual build-up of Cranwell from a farm toa 
first-class training establishment with its railway to Sleaford, its 
many ancillary sections (photographic, W/T, etc), its orchestra 
under the B. J. Hales (who first performed the Royal Air Force 
March), its brass band, its concert parties under Gordon Clapham, 
and its drama section. 

Altogether it was a wonderful “ship” and there were many sad 
hearts when the amalgamation with the RFC came, which seemed 
to change its character. However, it will always remain with me 
a nostalgic memory and reminiscences would fill a book. 

Selsdon, Surrey A. E. CoLLins 


If-you-must Dept. 
RETROSPECTIVELY browsing through some copies of Flight, 
I noted that in a leading article on January 8, 1960, you 
mention a new name, “Polymorph,” which is echoing the 
aeronautical world. It apparently describes an aircraft capable 
of assuming various shapes—variable sweep, variable incidence, ett. 
May I point out that this is really nothing new? At a pre-war 
flying school where I used to —_ out we had aircraft capable 


of assuming various shapes. We called them Pussmorphs. 
Bristol Ivo HoppPERTON 





LOW-PRICE HOVERCRAFT IN PRODUCTION 





Following the example of Hovercraft Developments Ltd and Sounders 

Roe, who stole a march on the world with the Hovercraft, 

Toys Ltd have apparently done likewise in the toy industry. This excel- 

lent little model—which set its makers some nice problems in 

tool-making and die-casting—is 5in long and retails at 8s 6d. 
spring-loaded balls simulate the air cushion 














